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1.0 INTRODUCTION 
 

From November 16 through November 19, 2020, the U.S Environmental Protection Agency, 

Region II (EPA), Superfund and Emergency Management Division (SEMD), performed and 

completed Removal Action activities at the 738 Upper Mountain Road Site (the Site) in Lewiston, 

Niagara County, New York. The Removal Action was performed to address the findings from 

prior site investigations conducted at the Site by the Radiological Survey Activities (RASA) group 

at Oak Ridge National Laboratory (ORNL), the New York State Department of Environmental 

Conservation (NYSDEC), Site Assessments conducted by EPA and Weston Solutions Inc. 

(Weston), Site Assessment Team (SAT), and Removal Assessments conducted by EPA and 

Weston’s Removal Support Team 3 (RST 3). Currently, SAT and RST 3 are referred to as 

Superfund Technical Assessment & Response Team V (START V).  The findings from these 

investigations confirmed the presence of radiological contamination on the Site. 

 

This report summarizes the activities undertaken by EPA, START V, and the EPA’s Emergency 

and Rapid Response Services (ERRS) contractor, Environmental Restoration (ER), to mobilize, 

implement, and complete the planed scope of work (SOW) for the Removal Action, including air 

monitoring for particulates, soil and air sampling, excavation and off-site disposal of contaminated 

soil, and restoration of the area of concern (AOC) in order to mitigate public exposure to the 

contamination found to be present on the Site. 

 

1.1 Site Location and Description 

 

The Site is situated at 738 Upper Mountain Road in Lewiston, New York and the geographic 

coordinates are 43.15553, -79.02245. The Site consists of a small AOC with radionuclide 

contamination approximately 1,493 square feet (ft2), and is located on the vacant, approximately 

10.2-acre parcel 115.08-1-27 owned by Talarico Bros. Building Corp (TBBC).  The AOC is 

located at the entrance of the driveway currently utilized by the 738 Upper Mountain Road 

residence although the driveway was historically used as an access road to the vacant TBBC 

property. The residence is on a separate property from the AOC.  The Site is bordered to the north 

by Upper Mountain Road, residential properties, and a further wooded area; to the east and west 

by residential properties; and to the south by a wooded area. Refer to Attachment A for Figure 1: 

Site Location Map and Figure 2: Area of Concern Map. 

 

1.2 Site History and Background 

 

In July 1985, members of the RASA group at ORNL performed a radiological survey of 738 Upper 

Mountain Road and documented a maximum gamma exposure rate of 710 microroentgens per 

hour (μR/hr). This reading was collected in an approximately 10 feet wide by 59 feet in length area 

along a ditch, and the residential gravel driveway. The survey showed that the 738 Upper Mountain 

Road anomaly is associated with the asphalt driveway that contained a phosphate slag material. 

This rocky-slag waste material was used for bedding under asphalt surfaces and in general gravel 

applications at the Site and 61 other locations in the Niagara Falls area identified by ORNL.  

 

Biased surface soil samples collected in conjunction with the study indicated the presence of 

radium (Ra)-226, uranium (U)-238, and thorium (Th)-232 at the Site. The subsequent November 

1986 report stated that all the contaminated soil and rock samples collected had approximately 

equal concentrations of Ra-226 and U-238, which suggests that the rocks probably originated from 
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a singular source. The origin of the thorium-bearing material was unknown; the report postulated 

that its source was from some type of mineral extraction activity in the Niagara Falls area. The 

report stated that the 738 Upper Mountain Road anomaly was not related to materials connected 

with Niagara Falls Storage Site (NFSS), including materials that were transported to NFSS. 

 

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and 

the NYSDEC on July 9, 2013, screening activities showed radiation levels at 300 µR/hr with a 

hand-held pressurized ion chamber (PIC) and 105,000 to 110,000 counts per minute (cpm) with a 

2x2 sodium iodide (NaI) scintillation detector; the singular reading was taken at the end of the 

driveway adjacent to Upper Mountain Road.   
 

On December 12, 2013, SAT, collected a total of nine soil samples and two slag samples from the 

Site. At each sample location, soil samples were collected directly beneath slag material; at 

locations where a radioactive layer was not present the soil sample was collected at the equivalent 

depth interval.  The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel 

(i.e., radioactive waste material mixture) rather than singular pieces of slag. The soil and slag 

samples, and aqueous rinsate blank, were analyzed for target analyte list (TAL) metals including 

mercury, isotopic thorium, isotopic uranium, Ra-226, and Ra-228 by alpha spectroscopy, and other 

radioisotopes by gamma spectroscopy. Analytical results indicated concentrations of radionuclides 

found in the slag and soil to be significantly higher than at background conditions. 
 

On May 1 and 2, 2014, SAT collected radon and thoron concentration measurements from 

locations on and in the vicinity of the Site.  The radon and thoron measurements were collected at 

heights of one meter above the ground surface. During the May 2014 air monitoring event, 

background radon concentrations were measured at 0.16 +/- 0.13 picocuries per liter (pCi/L) (to 

account for maximum background concentrations, the uncertainty value is added to the 

background measurement for an adjusted concentration of 0.29 pCi/L) during the morning hours 

on May 2, 2014 and an adjusted value of 0.12 pCi/L during the afternoon hours on May 1, 2014.  

Background thoron concentrations were calculated to be 0.060 pCi/L (adjusted concentration) 

during the morning hours on May 2, 2014 and an adjusted value of 0.15 pCi/L during the afternoon 

hours on May 1, 2014.  There were no radon or thoron concentrations that exceeded the Site-

Specific background, nor were there any adjusted concentrations that equaled or exceeded a value 

two standard deviations above the mean Site-Specific background concentrations for these 

radionuclides in ambient air. 
 

On October 25, 2016, EPA, and RST 3, conducted a radiological survey inside the one residence 

located in proximity to the AOC, and exterior areas of the Site. A hand-held 3x3 NaI scintillator 

attached to a Ludlum-2241 gamma meter was utilized to conduct radiological survey in the 

residence, and an all-terrain vehicle (ATV) with a Ludlum-2241 and 3x3 NaI scintillator setup 

connected to EPA’s Viper system (a wireless network-based communication system) was utilized 

to conduct mobile ground radiological survey throughout the Site and areas surrounding the 

residence. Gamma readings collected within the residence were at background levels (10 to 12 

μR/hr). Exterior gamma reading generally ranged from background to less than (<) three-time (3x) 

background except at a small area of the driveway entrance currently utilized by the 738 Upper 

Mountain Road residence where gamma readings were as high as 462.2 μR/hr. 

 

On November 18, 2016, EPA, and RST 3 continued Removal Assessment activities at the Site.  

Based on radiological survey measurements collected during the October 2016 Removal 
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Assessment event, test pits were advanced on-Site to depths of 2-feet below ground surface (bgs) 

at four locations selected by EPA.  A total of 17 heterogeneous samples of soil/slag/rock, including 

quality assurance/quality control (QA/QC) samples, were collected from the side walls of each test 

pit at 6-inch intervals from 0 to 6, 6 to 12, 12 to 18, and 18 to 24 inches bgs.  

 

In December 2016, RST 3 utilized a High-purity Germanium (HPGe) detector to perform 

quantitative gamma spectrometry analysis of the heterogeneous samples of soil/slag/rock collected 

from the Site in November 2016.  Subsequently, all the heterogeneous samples of soil/slag/rock 

were submitted to the assigned laboratory for bismuth (Bi)-212, cesium (Cs)-137, potassium (K)-

40, lead (Pb)-212, protactinium (Pa)-234, Ra-226, Ra-228, Th-228, Th-230, Th-232, Th-234, 

thallium (Tl)-208, U-233/234, U235/236, U235, and U238, analyses. The analytical results were 

compared with the Site-Specific Action Levels (SSALs) established by EPA in March 2019 for 

the target radionuclides. Based on analytical results, the concentrations of Pa-234M and Th-228 

exceeded the respective EPA SSALs in nine samples with exceedance concentrations identified in 

at least one depth interval from 0 to 24 inches bgs in all four test pit locations. In addition, the 

concentrations of Bi-212, Pb-212, Ra-226, Ra-228, Tl-208, Th-230, Th-232, Th-234, U-233/234, 

and U-238 exceeded the EPA SSALs in all the samples collected from one particular test pit 

location. Furthermore, analytical, and radiological survey results were utilized to estimate the 

volume of contaminated soil in the AOC. The vertical extent of the radiological contamination was 

estimated at 2-feet bgs based on radionuclide exceedance concentrations from analytical results, 

and the impacted surface area was estimated at 128.11 square meters (1,378.98 square feet) based 

on radiological survey results where gamma readings exceeded 3x background.  Approximately 

102.15 cubic yards of contaminated soil is estimated to be present at the AOC on-Site. 

 

On August 11 through 14, 2017, personnel from RST 3 procured National Radon Safety Board 

(NRSB)-certified Company, Accu-View Property Inspections (Accu-View), performed radon 

sampling in the one residence located in proximity to the AOC. A total of eight activated charcoal 

canisters (ACCs), including one field duplicate (co-located canister), were deployed for radon 

sampling in the residence. When compared with the EPA Action Level of 4.0 pCi/L for radon, 

analytical results indicted radon concentrations were below the EPA Action Level. 

 

On October 24, 2019, EPA performed a gamma survey of the second access road area of the TBBC 

property (Parcel 115.08-1-27) located between the 786 Upper Mountain Road (Parcel 115.08-1-

17) and 776 Upper Mountain Road (Parcel 115.08-1-18) properties.  The second access road area 

of the TBBC property is not part of the AOC; however, EPA surveyed this area to ensure there 

were no slag deposits near the roadway similar to the access road currently utilized by the 738 

Upper Mountain Road property.  Based on gamma readings collected with the Ludlum-2241 and 

3x3 NaI scintillator setup, background was approximately 7,700 cpm and approximately 8,000 

cpm near the county highway around the second access road of the TBBC property. Refer to 

Appendix A1 for the Final Removal Assessment Sampling Report, 2016 and 2017 Events, March 

26, 2019 and Appendix A2 for the Final Removal Assessment Sampling Report, June 4, 2020. 

 

2.0 REMOVAL ACTION OBJECTIVE 

 

The radiological survey and analytical results from prior Removal Assessment events conducted 

at the Site identified elevated gamma readings and concentrations of Ra-226, U-238, and Th-232. 

Based on these findings, the EPA determined that the conditions at the Site meet the requirements 

of 42 U.S.C. §§ 9601-9675 and Section 300.415(b) (2) of the National Oil and Hazardous 
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Substances Pollution Contingency Plan (NCP), which indicated that a Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) Removal Action was 

necessary. The potential for release of hazardous substances from the Site presented a threat to 

public health and welfare as defined by Section 300.415(b) (2) of the NCP.  

 

The purpose of this Removal Action was to mitigate the threat of release of Technologically 

Enhanced Naturally Occurring Radioactive Material (TENORM), Th-232 and U-238 and their 

decay progeny into the environment. A release of these radiological substances may impact the 

health of the public through a variety of pathways, including inhalation from dusts and gases, 

ingestion from dusts, soils, and water, and direct radiation from external doses.  On September 28, 

2020, EPA issued an Action Memorandum (Action Memo) authorizing an Emergency Removal 

Action at the Site.  Refer to Attachment C for the EPA Action Memorandum. 

 

2.1 ERRS Scope of Work  

 

The ERRS contractor’s SOW for the Removal Action included the clearing and grubbing of a 

designated staging area for clean fill adjacent to the AOC, excavation and staging of contaminated 

material from the AOC, loading of contaminated material into super sacks, staging of loaded super 

sacks on-Site, backfilling the screened excavated areas with clean fill, transport and disposal of 

contaminated material, and post-removal restoration of the AOC. In addition, the ERRS contractor 

was responsible for contacting Dig Safe New York to complete subsurface utilities marked-out 

and coordination with private utility firms to mark out any unknown utilities, where necessary. 

 

2.2 START V Scope of Work  

 

One START V Core Response Team (CRT) member was deployed to the Site to provide field 

support for the Removal Action. The START V SOW for the Removal Action included conducting 

gamma survey, implementation of the Community Air Monitoring Program, imported fill material 

and post-excavation soil sampling, maintaining the Site-Specific Scribe database, documenting all 

Site activities in the Site logbook and with digital photographs, documenting sampling locations 

with global positioning system (GPS) technology, and providing oversight of all ERRS 

contractor’s activities on-Site.  

 

3.0 SUMMARY OF REMOVAL ACTIVITIES  

 

A summary of the strategies and actions taken to implement the Removal Action are presented 

herein.  Proper record keeping, and documentation was pertinent in ensuring that the SOW for the 

Removal Action was approached and executed in a prudent, cost effective manner. 

 

3.1 Site Planning and Mobilizations  

 

In preparation for the Removal Action, EPA conducted several scoping meetings with ERRS and 

START V to discuss and plan out the SOW, set expectations, and assign roles and responsibilities.  

Subsurface utilities, site security, engineering controls, health, safety, and community air 

monitoring were major considerations to assure successful implementation of the Removal Action.   
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3.1.1 Site-Specific Documents 

 

Prior to mobilization, START V prepared Site-Specific documents for the removal activities.  

These documents included: Health and Safety Plan (HASP) which defined the safety protocols for 

START V personnel; Quality Assurance Project Plan (QAPP) which specified the Standard 

Operating Procedures (SOPs) for sampling activities during the removal operations; and   

Community Air Monitoring Plan (CAMP) which outlined the procedures and protocols for the 

monitoring for and reduction of airborne particulates resulting from removal activities.  The ERRS 

contractor also provided their own HASP to address tasks under their SOW.  Refer to Appendix B 

for the Site-Specific Documents. 

 

3.1.2 Utilities Clearance 

 

The identification and marking of subsurface utilities, both public and private infrastructure, was 

conducted prior to initiating removal operations.  The ERRS contractor contacted Dig Safely New 

York and requested a mark out of all public subsurface utilities located within the right-of-way 

(ROW) areas in proximity to the Site, and on-Site. 

 
3.1.3 Clean Fill Sampling 

 

Through a competitive bid process, the ERRS contractor selected New Enterprise Stone and Lime 

Co. Inc. (NES&L), located at 8615 Wehrle Drive, Williamsville, New York as the vendor to supply 

clean fill material to backfill the excavation at the Site. Two-inch crusher run limestone gravel was 

selected as the backfill media due to its availability and density once compacted. Although the 

material was mined directly from the limestone bedrock, the material was tested by START V to 

ensure that it met the fill material acceptance criteria based on New York Codes, Rules and 

Regulations (NYCRR) Part 375 and NYSDEC DER-10, Technical Guidance for Site Investigation 

and Remediation (May 3, 2010). Due to changes in regulations by NYSDEC, the fill material was 

sampled again and analyzed for per- and polyfluoroalkyl substances (PFAS) to ensure compliance 

with the updated NYSDEC requirements for imported fill material. 

 

3.2 Site Security and Engineering Controls 

 

During working hours, Site access control was maintained by ERRS.  Only authorized personnel 

with appropriate health and safety training and personal protective equipment (PPE) were allowed 

on the Site. Since the AOC was along Upper Mountain Road, traffic cones were placed on the 

roadway approaching the Site. Additionally, throughout removal operations, one vehicle was 

parked at all times on the same side of the road with hazard lights turned on, and flashing amber 

lights were placed on the vehicle’s roof to alert approaching motorists of the hazard ahead. High 

visibility construction fencing was utilized around the clean fill staging area to delineate it from 

the active work zones. At the end of each workday open excavations were blocked with equipment, 

delineated with caution tape, and access into the driveway was blocked with traffic cones. 

 

Perimeter air monitoring and sampling was conducted daily throughout removal operations.  

DustTrak particulate monitors were deployed to monitor dust particulates and RADēCO 

volumetric air samplers were deployed to collect air filter samples for analysis. The readings and 

analytical results obtained from these instruments were utilized to evaluate on-Site dust conditions 

and modify dust suppression procedures according to the daily Site conditions. 
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Dust suppression measures, utilizing a water mist, was the primary engineering control which was 

implemented as necessary to prevent the generation of dust during all Site intrusive activities, 

including excavation of contaminated soil, backfilling excavations with clean fill, and loading and 

transportation of contaminated soil for off-Site disposal. Additionally, dust suppression was also 

implemented to wet the surfaces of all contaminated soil piles, loading areas, access roads, and 

areas being excavated. 

 

3.3 Health, Safety, and Community Air Monitoring  

 

The Site-Specific HASP developed for the Removal Action was consistent with the stipulations 

set forth by the U.S. Occupational Safety and Health Administration (OSHA) in 29 Code of 

Federal Regulations (CFR) 1910.120 (Hazardous Waste Operations and Emergency Response).  

As part of the Site Health and Safety Program, daily health and safety meetings were conducted to 

discuss the operational tasks for that day and any known or potential hazards associated with the 

proposed operations. Special consideration was taken by all personnel on Site to discuss and 

practice social distancing, due to the ongoing COVID-19 pandemic. Dust and site control measures 

were also discussed during the daily meetings to assure that operations are protective to Site 

workers and the surrounding public. 

 

EPA implemented the established Site-Specific CAMP which was developed for the work 

completed under the Removal Action. The Site-Specific CAMP provided measures for the 

protection of on-Site workers and the surrounding public community from potential airborne 

contaminant releases. Prior to initiating removal activities at the Site, START V performed 

baseline perimeter monitoring for particulate matter smaller than 10 microns (PM10) and 

community air sampling. Monitoring for PM10 was conducted using three DustTrak particulate 

monitors (Serial Numbers [S/Nos.] 8533183603, 8533192807, and 8533192810) and air sampling 

was conducted using three RADēCO volumetric air samplers with filter media attachment. The 

baseline perimeter air monitoring and sampling data was utilized by EPA to determine the air 

quality at the Site under normal conditions. Thereafter, PM10 monitoring, and air sampling were 

conducted daily at upwind and downwind locations based on the daily weather conditions during 

Site intrusive activities. However, perimeter air monitoring was not conducted during periods of 

precipitation (rain or snow). 
 

All work in the exclusion zone was performed in modified Level D PPE (including the use face 

covering at all times while on Site).  All Site personnel were required to wear a personal dosimeter 

to track radiation exposure while on-Site. Adherence to the radiation safety principles — as low 

as reasonably achievable (ALARA) and time, distance, and shielding was encouraged at the Site 

to ensure minimal exposure to radiation.  High visibility clothing was required for all Site workers 

and traffic control measures were implemented during load out operations.  Refer to Appendix B1 

for the Site-Specific Health and Safety Plan and Appendix B3 for the Site-Specific Community 

Air Monitoring Plan. 
 

3.4 Chronology of Removal Activities 
 

The Removal Action was conducted at the Site from November 16 through 19, 2020.  Throughout 

removal operations at the Site, START V and ERRS documented and maintained records of all 

Site activities, including Site safety, field screening, monitoring, and sampling activities, 

equipment rentals and procurement, and generation, management, and disposal of waste. This 
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information was submitted to the EPA OSC for use in Site management to prepare Pollution 

Reports (POLREPs) which provided periodic updates and details of removal activities at the Site. 

Refer to Attachment D for the Photographic Documentation Log, Attachment E for the EPA 

POLREPs, and Appendix J for the Daily Activity Reports prepared by START V.  
 

November 16, 2020:  The EPA OSC, START V, and ERRS, mobilized to the Site to initiate 

removal activities.  The Site-Specific HASPs prepared by START V and ERRS were reviewed by 

all personnel on-Site to identify and emphasize potential hazards at the Site. COVID-19 

regulations and requirements were discussed with all individuals who were present at the Site.  

EPA and ERRS identified and established work zones for Site safety, including the contamination 

reduction zone (CRZ) and support zone for the Site. Three air monitoring locations Air Station-01 

(AS01), AS02, and AS03 were established on-Site. AS01 was located near the property line of 728 

Upper Mountain road, west of the Site excavation. AS02 was located to the North, directly across 

the street from 738 Upper Mountain Road and placed between a green mailbox and a telephone 

pole. AS03 was located on 738 Upper Mountain Road, in a drainage ditch and was centered with 

the garage door of the home that was located across the street.  

 

ERRS completed the construction of the clean fill staging area located directly to the east of the 

driveway. Construction of the clean fill staging area comprised of poly sheeting as a base layer 

and Duramatts as a top layer. The clean fill staging area was delineated from other work zones 

with high visibility construction fencing. ERRS began the excavation of contaminated material 

from the driveway, starting near the wooded southern portion and moving northward towards 

Upper Mountain Road. START V screened the extent of the excavation utilizing a Ludlum 2241-

2 with a 3x3 NaI scintillator (Environmental Response Team [ERT] No. ERT-017). In addition, 

ERRS mobilized heavy equipment and various supplies to the Site. Clean fill was delivered to the 

Site by NES&L and START V collected three clean fill samples and one rinsate blank, which were 

shipped to the assigned laboratory for PFAS analysis.  
 

November 17, 2020:  The EPA OSC, START V, and ERRS continued removal activities at the 

Site. ERRS continued excavation of the AOC on the far north portion of the Site, adjacent to Upper 

Mountain Road. A spotter was utilized during the excavation of this area to ensure that the 2-inch 

gas line present in the area was not encountered. START V continued air monitoring at the three 

fixed monitoring locations established by the EPA OSC. START V collected a total of four post-

excavation soil samples from the base of the excavated area. ERRS began to load contaminated 

soil into supersacks, staging each loaded supersack on the south east portion of excavations. A 

total of 40 supersacks were loaded and staged for disposal. Each supersack was assigned a unique 

barcode, scanned with a hand-held fluke pressurized ion chamber (FPIC) (S/No. 0000001761, ERT 

No. ERT-874), and weighed. All the waste loading information was recorded with an iPad 

application. START V continued to scan the extent of the excavation with a Ludlum 2241-2 and 

3x3 NaI scintillator. 
 

November 18, 2020: The EPA OSC, START V, and ERRS continued removal activities at the 

Site.  Due to forecasted snow showers throughout the day, the EPA OSC directed START V not 

to deploy any RADēCO units; however, the three DustTrack air monitors were deployed at the 

three fixed monitoring locations. ERRS began contaminated soil load out operations and START 

V tracked the off-site transportation of each supersack via an iPad application. Two Niagara 

County Sheriff’s Deputies were on-Site and provided support for traffic control during the 

contaminated soil load out operations. A total of three truckloads of supersacks containing 
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contaminated soil departed the Site. START continued to screen the extent of the excavation and 

ERRS continued loading and staging of supersacks for future disposal. 
 

November 19, 2020: The EPA OSC, START V, and ERRS continued removal activities at the 

Site.  By the end of the workday, removal activities, including excavation of contaminated soil, air 

monitoring at the three fixed locations, and soil load out operations, were completed. During the 

contaminated soil load out operations, START V tracked the off-site transportation of each 

supersack via an iPad application and two Niagara County Sheriff’s Deputies provided support for 

traffic control. A total of three truckloads of supersacks containing contaminated soil departed the 

Site. START V completed a scan of the excavation with a Ludlum 2241-2 and 3x3 NaI scintillator 

and collected a total collected 14 post-excavation soil samples including one MS/MSD sample, 

from the base of the excavation. All the post-excavation soil samples collected from the Site were 

shipped to the assigned laboratory for radiochemistry analysis. The excavation area was backfilled 

in 6-inch lifts with clean fill and compacted using gas-powered tamper and a roller. Refer to 

Appendix J for the Daily Activity Reports and Attachment D for the Photographic Documentation 

Log. 

 

4.0 AIR MONITORING AND SAMPLING METHODOLOGY 
 

Air Monitoring: 

 

Air monitoring activities were conducted in accordance with the procedures outlined within the 

EPA guidance document entitled, “Superfund Program Representative Sampling Guidance, 

Volume 2: Air (Short-Term Monitoring), Interim Final. 1995. EPA 540/R-95/140. (OSWER 

Directive 9360.4-09, PB 96-963206).” Appropriate activities as outlined within this document 

include the monitoring necessary to ensure appropriate health and safety levels for the protection 

of on-Site personnel and to ensure that surrounding communities are not exposed to Site-related 

constituents at concentrations above the SSALs. 
 

DustTrack II (Model 8530) particulate monitors equipped with PM10 detectors were used to 

monitor dust levels throughout the duration of the Removal Action. The monitors were operated 

each workday and measured PM10 dust concentrations in real time. The monitors are calibrated by 

the equipment manufacturer prior to being used at the Site.  When the monitors are turned on daily, 

the instrument is self-calibrating.  Once turned on, the monitors recorded dust concentrations on a 

15-minute time-weighted average (TWA). Meteorological data consisting of wind speed, wind 

direction, temperature, and barometric pressure were recorded each day to position the monitoring 

equipment in appropriate upwind and downwind locations. All air monitoring data with time, 

current activity and the locations of monitoring equipment were recorded in the Site logbook and 

available for review. Meteorological data was obtained from Weather Underground 

(http://www.wunderground.com/) and recorded daily in the Site logbook.   

Air monitoring consisted of continuous real-time air quality monitoring and data collection.  

Monitoring locations were upwind, at areas of intrusive site activity, and downwind. The 

monitoring stations were linked via EPA’s Viper system, which provided instantaneous real-time 

air quality readings through a computer server. The air monitoring data generated was used to 

determine if dust suppression activities were effective at maintaining dust levels below the SSALs.  

The air monitoring data from each monitoring station was automatically stored in real-time on a 

computer server at the end of each workday. 
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Air Sampling: 
 

In addition to particulate monitoring, perimeter and community air sampling was performed using 

RADēCO (Model H-810) air samplers that were co-located with or near a DustTrack unit at each 

of the three fixed monitoring locations on-Site.  Each air sampler contained a 2-inch filter holder 

with a RADēCO 0750-37 glass fiber air filter.  The air samplers were set to collect air filter samples 

at a flow rate of five cubic feet per minute (cfm) for a target volume of 2,400 cubic feet (cf) over 

an approximately 8-hour period. Each day START V calibrated the air samplers using the 

RADēCO Air Calibrator Model D-828 prior to deploying them.  
 

Air filter samples were collected at a minimum every four hours during intrusive site operations (i.e., one 

collected before lunch and another collected after lunch for each air sampler). All air filter samples collected 

were placed in a glassine envelop before being placed in a re-sealable plastic bag.  Air sampling 

information, including date, start and stop time, start and ending flow rates, and total volume were entered 

into the Site-Specific Scribe database by START V.  Sample labels generated from the Scribe software 

were placed on the re-sealable plastic bag for each air sample. Upon receipt of the air samples, the field 

measurement personnel counted (analyzed) each air sample for 10 minutes using a Ludlum Model 3030 

(Ludlum-3030) to determine alpha and beta particle counts. Refer to Attachment B for Table 5: RADēCO 

Air Sampling Summary Table 

 

4.1 Air Monitoring Objectives 
 

Based on the SOW for the Removal Action, the airborne contaminant of concern was PM10 that 

may potentially contain site-related constituents. Therefore, to assure that the health and safety of 

both Site personnel and the public was not compromised during removal activities and operations, 

a SSAL for PM10 was established at 0.150 milligrams per cubic meter (mg/m3) (150 micrograms 

per cubic meter [μg/m3]), following EPA’s National Ambient Air Quality Standards (NAAQS) for 

PM10. The SSAL was adopted and implemented as follows: 
 

Downwind level less than or equal to (≤) 0.10 mg/m3 (100 μg/m3) above the upwind background 

particulate level: 

o Site work activities continued. 

o Air monitoring continued. 

o Confirmation air sampling initiated for radioactivity analysis to ensure that unhealthy levels 

of site-related contaminants, if present in particulates, are not exceeded in the ambient air. 

Downwind level greater than (>) 0.10 mg/m3 above the upwind background particulate level or if 

visible airborne particulates were observed or recorded on the DustTrak particulate monitors: 

o Dust suppression technique was initiated (i.e., misting with water). Field personnel were 

notified that early warning alert level has been reached. 

o Air monitoring continued. 

o Work continued if downwind particulate levels were ≤ 0.150 mg/m3 above the upwind 

particulate level for not more than a 15-minute average over background level, and provided 

no visible airborne particulates migrated from the work area. 

o If, after implementation of dust suppression technique, downwind particulate levels were 

<0.150 mg/m3 above upwind level, work was stopped, and re-evaluation of activities 

initiated. 

o Work resumed provided dust suppression measures and other controls were successful in 

reducing the downwind particulate concentrations to within 0.150 mg/m3 of the upwind level 

and preventing visible dust migration. 
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4.2 Air Sampling Objectives 

 

Based on the SOW for the Removal Action, in addition to particulate monitoring, confirmation air 

filter samples for radioactivity analysis were collected to corroborate air monitoring data.  

Therefore, to assure that unhealthy levels of Site-related contaminants, if present in particulates, 

are not exceeded in the ambient air, SSALs of nine disintegrations per minute (dpm) for alpha 

particles and 400 dpm for beta particles were adopted by EPA as the Site-Specific Risk-Based 

Action Levels, which were implemented as follows: 

 

o Begin air sampling upon initiating intrusive site activities. 

o If air filter sample results <9 dpm alpha, <400 dpm beta — continue particulate monitoring. 

o If air filter sample results >9 dpm alpha, >400 dpm beta — cease activities; investigate cause. 

Re-evaluate dust suppression measures. Implement appropriate corrective actions. Consider 

additional engineering control options, including additional off-site air monitoring/sampling.  

Contact EPA Health Physicist (HP) to advise if additional respiratory protection and/or 

potential administrative or engineering controls are necessary. 

Refer to Appendix B3 for the Site-Specific Community Air Monitoring Plan. 
 

5.0 SOIL SAMPLING METHODOLOGY 
 

All field activities, including sampling activities, were performed in accordance with the START 

V Site-Specific HASP.  All sampling activities were performed in accordance with the START V 

Site-Specific UFP QAPP and in compliance with EPA’s ERT/Scientific, Engineering, Response 

& Analytical Services (SERAS) contractor’s SOP Number (No.) 2001: General Field Sampling 

Guidelines.  Soil sampling was performed in accordance with EPA’s ERT/SERAS contractor’s 

SOP No. 2012: Soil Sampling. 
 

5.1 Clean Fill Sampling 
 

In anticipation of a Removal Action at the Site, on October 22, 2019, EPA and START V sampled 

fill material at an off-Site fill material vendor facility, NES&L. Fill material sampling was 

performed in accordance with NYCRR Part 375 and NYSDEC DER-10. Samples of 2-inch crusher 

run were collected from three randomly selected locations on the fill material stockpile. Utilizing 

three 5-gram Encore™ samplers per sample, grab samples for TAL VOCs analysis were collected 

directly from each of the three locations selected on the stockpile. Using dedicated stainless-steel 

scoops, grab samples of the of 2-inch crusher run were collected for percent moisture analysis in 

a 4-ounce (oz.) glass jars from each of the three selected locations on the stockpile. New nitrile 

gloves were donned prior to sample collection from each location.  Additionally, aliquots of the 2-

inch crusher run were collected with a stainless-steel scoop from each of the three locations 

selected on the stockpile and placed in an aluminum pan. The aliquots were homogenized in the 

aluminum pan into one composite sample prior to being placed into recommended glass sample 

jars for other analyses. 

 

The number of samples collected in accordance with NYSDEC DER-10 was based on the volume 

of soil to be excavated/backfilled on-Site, which was approximately 100 cubic yards (yd3). A total 

of four grab clean fill samples, including one field duplicate for TAL VOCs analysis, and two 

composite clean fill samples, including one field duplicate for TAL SVOCs, TAL pesticides, TAL 

PCBs, TAL metals including mercury, cyanide, and radiochemistry, analyses were collected. For 
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QC purposes, additional sample volumes designated for matrix spike/matrix spike duplicate 

(MS/MSD) analyses, were also collected. The samples were stored on ice following collection, 

and all sample information were entered into the Site-Specific Scribe database from which chain 

of custody (COC) record and sample labels were printed using the Scribe software. Refer to 

Appendix A2 for the Final Removal Assessment Sampling Report, June 4, 2020. 

 

Due to NYSDEC regulatory changes to compliance requirements for imported fill material, 

additional sampling of the fill material for per- and polyfluoroalkyl substances (PFAS) analysis 

was conducted on-Site on November 16, 2020 following the delivery of clean fill to the Site for 

removal operations. Sampling for PFAS analysis was performed in accordance with the protocol 

stipulated in NYSDEC Part 375 Remedial Program – Sampling, Analysis, and Assessment of Per- 

and Polyfluoroalkyl Substances, October 2020. Prior to sampling, the Weston PFAS sampling 

protocol checklist was completed to prevent potential contamination of the samples with PFAS 

from PFAS-containing products. Donning new nitrile gloves at each sampling location, clean fill 

samples were collected using dedicated stainless-steel scoops. Each sample was homogenized in 

dedicated stainless-steel bowls prior to being transferred into special sample containers provided 

by the assigned laboratory. Three clean fill samples, including one field duplicate, and additional 

sample volumes designated for MS/MSD analyses, were collected from the clean fill stockpile of 

2-inch crusher run that was delivered to Site by NES&L. In accordance with the sampling SOP, 

one equipment/rinsate blank was collected. The samples were stored on ice following collection, 

and all sample information were entered into the Site-Specific Scribe database from which COC 

record and sample labels were printed using the Scribe software. The three clean fill samples and 

one rinsate blank were collected for PFAS analysis. Refer to Appendix B2 for the Site-Specific 

UFP Quality Assurance Project Plan, October 19, 2020. 

 

5.2 Post-Excavation Confirmation Soil Sampling 
 

Post-excavation confirmation soil sampling was performed in accordance with ERT/SERAS SOP 

No. 2012, EPA’s Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), 

and NYCRR 375 and NYSDEC DER-10. Following a full gamma screening of the excavated area, 

post-excavation confirmation soil samples were collected from the base of the excavation. New 

fresh nitrile gloves were donned between sampling locations.  At each location to be sampled, a 

dedicated plastic scoop was utilized to collect soil sample 2-inches below the excavation base and 

placed directly into a re-sealable plastic bag. The soil sample was homogenized in the plastic bag 

and then transferred into a laboratory sample container. For QA/QC purposes, field duplicate, and 

additional sample volumes designated for MS/MSD analyses, were collected at a rate of one per 

20 field samples. All sampling information were entered into the Site-Specific Scribe database 

from which COC record and sample labels were printed using the Scribe software. All the soil 

samples were collected for definitive data objective and submitted for confirmatory laboratory 

alpha spectroscopy and gamma spectroscopy, analyses.   
 

5.3 Waste Disposal Soil Sampling 
 

In anticipation of a Removal Action at the Site, on October 23, 2019, EPA and START V 

performed waste disposal soil sampling to determine and select the waste disposal facility that 

would accept the contaminated soil to be excavated from the Site. Waste disposal soil sampling 

was performed in accordance with ERT/SERAS SOP No. 2012. Utilizing dedicated stainless-steel 

hand augers one soil boring was advanced at the AOC to a depth of 24 inches bgs. Two disposal 



738 Upper Mountain Road Site 

Removal Action Report 

May 2021 

12 

soil samples, including one field duplicate, were collected from the boring at depths 0 to 12 inches 

bgs and one disposal soil sample was collected from the boring at depths 12 to 24 inches bgs. The 

disposal soil samples comprised of soil/slag/rocks. The samples were stored on ice following 

collection, and all sample information were entered into the Site-Specific Scribe database from 

which COC record and sample labels were printed using the Scribe software.  The waste disposal 

soil samples were collected for definitive data objective and submitted to the assigned laboratories 

for TAL VOCs, TAL SVOCs, TAL pesticides, TAL PCBs, TAL metals including mercury, 

cyanide, gamma spectroscopy and alpha spectroscopy, Toxicity Characteristic Leaching 

Procedure (TCLP) VOCs, TCLP SVOCs, TCLP pesticides, TCLP herbicides, and TCLP metals 

including mercury, analyses. Refer to Appendix A2 for the Final Removal Assessment Sampling 

Report, June 4, 2020. 
 

6.0 GAMMA SCREENING METHODOLOGY 
 

6.1 Excavation Screening 
 

After excavating down to native soil within the AOC, START V performed post-excavation 

gamma screening to determine if all gamma emitting sources have been removed, or if the 

excavation needed to be furthered due to gamma screening results being significantly elevated 

compared to background. Gamma screening within the excavated AOC was conducted with a 

targeted approach using a steel shield, Ludlum-2241 and 3x3 NaI scintillator.  The instrumentation 

setup was carried by hand and gamma screening was completed on foot within the excavation. The 

steel shield was placed at each selected location to screened, and the 3x3 NaI scintillator was 

placed into the steel shield to minimize potential interference from any other gamma emitting 

sources surrounding the selected location. With this approach and setup, gamma screening 

readings were collected from the base of the excavated area. Areas of the excavation where gamma 

screening results exceeded 3x background were demarcated with orange marking paint and 

excavated further until gamma screening results were at or close to background. Thereafter, post-

excavation soil samples were collected from locations in the excavation as determined by the OSC.   

 

6.2 Soil Sample Screening 

 

Soil samples were collected from the base of the excavated AOC. Initial screening of soil samples 

was performed on-Site using a Ludlum-2241 and 3x3 NaI scintillator. Subsequently, the soil 

samples were screened on-Site using the FPIC.  Gamma screening results of the soil samples were 

recorded in the Site-specific Scribe database prior to shipping to the assigned laboratory for 

analysis.  

 

6.3 Waste Disposal Truck Screening 

 

After a disposal truck was loaded with supersacks containing contaminated soil, the truck was 

screened on the roadway along Upper Mountain Road. Safety protocols observed during soil load 

out operations included traffic control support by the local Sheriff’s department and the donning 

of high visibility clothing by all personnel. A FPIC was used to scan the exterior of the truck and 

trailer beginning from the driver’s side, then the back, and finally the passenger side. Every panel 

or every 2 feet on each side (approximately 15 reading on each side and three readings on the back) 

was screened.  Once the areas of each side of the trailer with the highest gamma readings were 

identified, the FPIC was then used to perform confirmation screening of the truck. The gamma 
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readings collected with the FPIC were logged into the Truck Scanning iPad application. In 

accordance with 49 CFR 173.441 (b), EPA adopted the following guidance for disposal truck 

screening prior to leaving the Site: 

 

o Reading were not to exceed 200 millirems per hour (mrem/hr) when the FPIC is placed 

directly on the sidewalls and back of the trailer. 

o Reading were not to exceed 10 mrem/hr when FPIC is 6 feet away from the sidewalls and 

back of the trailer. 

o Reading were not to exceed 2 mrem/hr in the cabin of the truck. 

 

Following gamma screening and prior to the departure of a disposal truck from the Site, 

photographs of the front license plate, truck number (if available), trucking company, truck 

Department of Transportation (DOT) number, and rear license plate were taken.  After all the 

scheduled disposal trucks have been loaded, scanned, and are offsite, the FPIC was utilized to 

collect up to 10 background measurements within the disposal trucks staging area. These 

measurements were conducted to ensure that no contaminated material had fallen out during load 

out operations. The scan data for all the disposal trucks were well below the guidance gamma 

readings. Refer to Appendix G for the Truck Screening Survey Sheets. 

 

7.0 AIR MONITORING AND SAMPLING RESULTS 

 

Prior to initiating Removal Action activities, START V conducted baseline particulate monitoring 

and air sampling to ascertain the air quality at the Site under normal conditions. Baseline 

particulate monitoring results for PM10 indicated concentrations well below the SSAL of 150 μg/m. 

Baseline air filter sample results were <9 dpm for alpha particles and <400 dpm for beta particles.  

Throughout the Removal Action, START V conducted daily particulate monitoring in accordance 

with the procedures outlined in the Site-Specific CAMP.  Majority of the air monitoring data 

indicated dust levels on-Site that were well below the SSAL of 150 μg/m.  Particulate exceedances 

were observed as intermittent spikes on the air monitors during some of the air monitoring events.  

The exceedance spikes were never sustained long enough to indicate an exceedance of the SSAL 

based on a 15-minute average using an 8-hour TWA. Throughout removal activities, constant 

monitoring of real-time particulate data was maintained to ensure that corrective action was 

initiated immediately, if necessary. In addition, data was generated from RADēCOs, indicated that 

no exceedances of the SSAL were found during the Removal Action activities on-Site. Each 

RADēCO sample was assigned to COC No. 2-201116-036-2073-03 for tracking of samples during 

the Removal Action. Refer to Appendix C for the DustTrack Air Monitoring Data and Appendix 

D for the RADēCO Air Sampling Data. 

 

8.0 SAMPLE COLLECTION, DISPATCH AND ANALYTICAL RESULTS 

 

8.1 Clean Fill Samples and Analytical Results 

 

On October 22, 2019, START V sampled a fill material stockpile at NES&L to ensure compliance 

with NYSDEC requirements for imported clean fill.  The clean fill samples were analyzed for TAL 

VOCs, TAL SVOCs, TAL pesticides, and TAL PCBs, TAL metals including mercury, cyanide, 

and radiochemistry. Based on analytical results, the clean fill samples met the NYSDEC 

compliance requirements for use as imported fill on the Site.  Refer to Appendix A2 for the Final 

Removal Assessment Sampling Report, June 4, 2020. 
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However, due to NYSDEC regulatory changes to compliance requirements for imported fill, on 

November 16, 2020, START V performed additional sampling of the fill material that was 

delivered to the Site by NES&L. To ensure compliance with the updated NYSDEC regulations for 

imported fill material, a total of four clean fill samples, including one field duplicate, were 

collected for additional laboratory analysis from the clean fill pile on-Site. The four clean fill 

samples, including one field duplicate, were shipped the same day of collection under COC Record 

No. 2-111620-036-2073-01 via FedEx Airbill No. 7720-8860-8574 to EuroFins TestAmerica 

Laboratories in St. Louis, Missouri for PFAS analysis.   
 

Analytical results of the clean fill samples were compared against the guidance values for 

residential use stipulated in NYSDEC Part 375 Remedial Program, Sampling, Analysis, and 

Assessment of Per- and Polyfluoroalkyl Substances, October 2020.  Based on validated analytical 

results, concentrations of PFAS were well below the NYSDEC guidance values for residential use.  

Therefore, the clean fill was compliant for use as fill material to backfill the excavated AOC.  Refer 

to Attachment B, Table 1 for the Sample Collection Summary Table; Attachment B, Table 2 for 

the Validated Clean Fill Analytical Results – PFAS Summary Table; Appendix E for the Chain of 

Custody Record; and Appendix F1 for the Data Validation Report, PFAS. 
 

8.2 Waste Disposal Soil Samples and Analytical Results 
 

On October 23, 2019, START V collected a total of three waste disposal soil samples, including 

one field duplicate, for laboratory analysis from one location on-Site.  The samples were collected 

to facilitate the selection of a disposal facility that would receive the contaminated soil from the 

Site prior to initiating removal activities.  Analytical results of the disposal samples were compared 

with EPA Removal Management Levels (RMLs) for residential soil, EPA SSALs for target 

radionuclides (March 2019), and EPA Maximum Concentration of Contaminant (MCCs) for the 

toxicity characteristic as determined by TCLP.  
 

Based on validated analytical results, concentrations of TAL VOCs, TAL SVOCs, TAL pesticides, 

TAL PCBs, TAL metals including mercury, cyanide, target radionuclides, TCLP VOCs, TCLP 

SVOCs, TCLP pesticides, TCLP herbicides, and TCLP metals including mercury, were either not 

detected, or detected at concentrations well below their respective EPA RMLs, SSALs for the 

target radionuclides, and EPA MCCs.  Reactive cyanide, reactive sulfide, and burn rate were not 

detected.  The soil pH and corrosivity at depths 0 to 24 inches bgs was 8.6 J (estimated value). 

Refer to Appendix A2 for the Final Removal Assessment Report, June 4, 2019.  
 

8.3 Post-Excavation Confirmation Soil Samples and Analytical Results 
 

On November 17, 2020, a total of four post-excavation confirmation soil samples were collected 

at four locations from the base of the excavation on-Site. On November 19, 2020, a total of 10 

post-excavation confirmation soil samples, including one field duplicate, were collected at nine 

locations from the base of the excavation on-Site. A total of 14 post-excavation confirmation soil 

samples, including one field duplicate, were collected at 13 locations from the base of the 

excavation on-Site. On November 19, 2020, all 14 post-excavation confirmation soil samples, 

including the one field duplicate, were shipped via FedEx under COC No. 2-111920-036-201119-

01 to Eurofins TestAmerica in St. Louis, Missouri for gamma spectroscopy and alpha spectroscopy 

analyses. Refer to Attachment B, Table 1 for the Sample Collection Summary Table and Appendix 

E for the Chain of Custody Record. 
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Based on validated analytical results of the post-excavation confirmation soil samples, 

concentrations of Bi-212 exceeded the SSAL of 5.01 pCi/g in two soil samples, 738UMR-PES02-

0002-01 at 5.66 pCi/g and 738UMR-PES013-0002-01 at 6.54 pCi/g. Additionally, concentrations 

of three other radionuclides, including Ac-228, Pb-212, and Ra-228, exceeded their respective 

SSALs in 738UMR-PES013-0002-01. The concentration of Ac-228 at 5.62 pCi/g exceeded the 

SSAL of 5.01 pCi/g.  The concentration of Pb-212 at 6.44 pCi/g exceeded the SSAL of 5.01 pCi/g.  

The concentration of Ra-228 at 5.62 pCi/g exceeded the SSAL of 5.01 pCi/g. Notably, 

concentrations of the target radionuclides, Ra-226, U-238, and Th-232, did not exceed their 

respective SSALs. Refer to Attachment A, Figure 3 for the Post-Excavation Sample Location Map 

and Attachment B, Table 3: Validated Post-Excavation Soil Analytical Results – Radiochemistry 

Summary Table, and Appendix F2 for the Data Validation Report, Radiochemistry. 

 

9.0 POST-EXCAVATION GAMMA SURVEY RESULTS 

 

After the excavation of contaminated soil/slag material from the AOC was completed, post-

excavation gamma scans of the excavation were performed using Ludlum-2242-2 and 3x3 NaI 

scintillator prior to backfilling the excavations with clean fill.  A final gamma survey of the 

restored AOC has been scheduled to be completed in the Summer of 2021.   Subsequently, a final 

gamma survey map will be generated to corroborate that the radiological contamination, which 

was determined to constitute a public health hazard at the Site, was properly addressed. 

 

10.0 WASTE MANAGEMENT 

 

All soil and slag material that were excavated from the AOC were transferred into lined supersacks 

and staged to the south east of the AOC.  Additionally, each fully loaded supersack was assigned 

a bar code, weighed, and screened with a FPIC to determine the highest average reading on each 

of the four sides. The assigned barcode was specific to each supersack and recorded via an iPad 

application. The implemented iPad application stored critical information that was associated with 

the assigned barcode, such as weight and radiological concentration in μR/hr. During load out 

operations, each barcode was scanned with the camera on the iPad. The barcode provided an 

efficient way to verify correlation of information previously recorded in the iPad application. This 

information allowed for a more accurate weight to be documented for disposal purposes. In 

addition, the iPad application allowed for accurate waste tracking on-Site, ensuring that no waste 

was left behind. Refer to Appendix H for the Super Sack Data. 

 

Waste Material Blending:  Due to the requirements of the disposal facility based on the highest 

levels of contamination within the AOC, the contaminated slag and soil material had to be 

“blended” to meet a predetermined concentration level established by the disposal facility before 

the material was loaded into disposal trucks and transported to the disposal facility. Waste material 

blending involved the mixing of measured amounts of high concentration waste material with low 

concentration waste material utilizing a blending formula which was determined by the EPA HP. 

A life load waste material blending method was adopted during contaminated soil load out; 

whereby, measured amounts of high concentration waste material were mixed with low 

concentration waste material directly in the waste transport truck. 
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11.0 WASTE DISPOSAL  

 

All the waste materials generated on-Site were documented in waste manifests prior to being 

transported off-Site by the assigned transport company, Page ETC, to the disposal facility.  All the 

waste transport trucks were scanned prior to departing the Site in accordance with 49 CFR 173.441 

(b).  Approximately 125.46 tons of contaminated material was excavated from the AOC. For the 

duration of the Removal Action, a total of 82 supersacks containing approximately 125.46 tons of 

contaminated material were shipped off-Site by Page ETC to Wayne Disposal, Inc., Landfill #2, 

located in Belleville, Michigan.  Refer to Attachment B, Table 4 for the Waste Generation and 

Disposal Summary Table and Appendix I for the Waste Disposal Manifests. 

 

12.0 SITE RESTORATION 

 

The main AOC that was addressed during the Removal Action was the driveway area of the Site.  

Approximately 124.16 tons of certified clean fill was delivered to the Site by in six trucks and 

staged at the pre-prepared clean fill staging area adjacent to the active work zone on-Site.  After 

excavation of the AOC was completed, the certified clean fill was used to backfill the excavation 

in 6-inch lifts. Compacting was completed utilizing a gas-powered tamper and a roller. Additional 

restoration of the AOC, including turf seeding, will be completed in the Summer of 2021.  Refer 

to Attachment D for the Photographic Documentation Log. 

 

13.0 CONCLUSION 

 

On November 16 through 19, 2020, EPA completed Removal Action activities at the Site, 

including daily air monitoring and sampling, post-excavation soil sampling, construction of a clean 

fill staging area, removal of stones and other topcoat material from the AOC identified at the Site, 

excavation of contaminated material from the AOC, backfilling of the excavated area with clean 

fill following gamma scans of the excavation, and transport and disposal of contaminated material 

excavated from the Site.   

 

For the duration of removal operations, daily air monitoring results did not indicate any sustained 

exceedance of particulate concentrations above the SSAL, and daily air sampling results did not 

indicate any exceedance of alpha or beta particles. Therefore, the adopted engineering controls 

were effective in preventing potential exposure of Site workers and the public from site-related 

contaminants. In addition, based on analytical results of post-excavation soil samples, 

concentrations of the target radionuclides, including Ra-226, U-238, and Th-232, did not exceed 

their respective SSALs. Furthermore, the results of post-excavation gamma survey indicated 

background gamma readings, suggesting that the removal of the radiological contamination, which 

was determined to constitute a public health hazard at the Site, was properly addressed. 

 

Approximately 125.46 tons of the contaminated material excavated from the AOC were placed in 

82 supersacks, which were shipped off-site by Page ETC to Wayne Disposal, Inc., Landfill #2, in 

Belleville, Michigan.  The excavated AOC was backfilled with approximately 124.16 tons of 

certified clean fill that was delivered to the Site by NES&L.  Due to winter weather conditions 

surface restoration of the AOC with lawn turf will be completed in Spring or Summer of 2021. 
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Table 1: Sample Collection Summary Table

738 Upper Mountain Road

Lewiston, Niagara County, New York

November 16 to November 19, 2020

Sample Date Sample Location
Sample Location

Description
START V Sample Number Sample Matrix  Sample Type  Collection Method Sample Analyses

CF01-GRAB01 CF01-GRAB01-102320-01 Field Sample

CF01-GRAB01* CF01-GRAB01-102320-02* Field Duplicate

CF01-GRAB02 CF01-GRAB02-102320-01 Field Sample

HTC-RB-102620-01 HTC-RB-102620-01 Aqueous Rinsate Blank

738UMR-PES01 738UMR-PES01-0002-01 Field Sample

738UMR-PES02 738UMR-PES02-0002-01 Field Sample

738UMR-PES03 738UMR-PES03-0002-01 Field Sample

738UMR-PES04* 738UMR-PES04-0002-01* Field Sample

738UMR-PES19 738UMR-PES04-0002-02 Field Duplicate

738UMR-PES05 738UMR-PES05-0002-01 Field Sample

738UMR-PES06 738UMR-PES06-0002-01 Field Sample

738UMR-PES07 738UMR-PES07-0002-01 Field Sample

738UMR-PES08 738UMR-PES08-0002-01 Field Sample

738UMR-PES09 738UMR-PES09-0002-01 Field Sample

738UMR-PES10 738UMR-PES10-0002-01 Field Sample

738UMR-PES11 738UMR-PES11-0002-01 Field Sample

738UMR-PES12 738UMR-PES12-0002-01 Field Sample

11/17/2020 738UMR-PES13 738UMR-PES13-0002-01 Field Sample

Notes:

START V: Superfund Technical Assessment & Response Team V

*Additional sample volumes collected for matrix spike/matrix spike duplicate (MS/MSD) analyses.

PFAS - Per- and Polyfluoroalkyl Substances 

Clean Fill Area11/16/2020
Soil

Grab

PFAS

Driveway

11/17/2020

Soil Gamma/Alpha Spectroscopy

11/19/2020
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Table 2: Validated Clean Fill Analytical Results – PFAS Summary Table

738 Upper Mountain Road Site

Lewiston, Niagara County, New York

November 16, 2020

START V Sample Number

Sampling Date

Sample Matrix

Units

PFAS

Perfluorobutanoic acid (PFBA) NS 0.028 U 0.027 U 0.028 U 0.0021 U

Perfluoropentanoic acid (PFPeA) NS 0.076 U 0.075 U 0.077 U 0.00051 J

Perfluorohexanoic acid (PFHxA) NS 0.041 U 0.041 U 0.042 U 0.00051 U

Perfluoroheptanoic acid (PFHpA) NS 0.029 U 0.028 U 0.029 U 0.00022 U

Perfluorooctanoic acid (PFOA) 6.6 0.085 U 0.083 U 0.086 U 0.00075 U

Perfluorononanoic acid (PFNA) NS 0.035 U 0.035 U 0.036 U 0.00024 U

Perfluorodecanoic acid (PFDA) NS 0.022 U 0.021 U 0.022 U 0.00027 U

Perfluoroundecanoic acid (PFUnA) NS 0.035 U 0.035 U 0.036 U 0.00096 U

Perfluorododecanoic acid (PFDoA) NS 0.066 U 0.065 U 0.067 U 0.00048 U

Perfluorotridecanoic acid (PFTriA) NS 0.05 U 0.049 U 0.051 U 0.0011 U

Perfluorotetradecanoic acid (PFTeA) NS 0.053 U 0.052 U 0.054 U 0.00064 U

Perfluorobutanesulfonic acid (PFBS) NS 0.025 U 0.024 U 0.025 U 0.00018 U

Perfluorohexanesulfonic acid (PFHxS) NS 0.03 U 0.03 U 0.031 U 0.0005 U

Perfluoroheptanesulfonic Acid (PFHpS) NS 0.034 U 0.034 U 0.035 U 0.00017 U

Perfluorooctanesulfonic acid (PFOS) 8.8 0.2 U 0.28 J 0.28 J 0.00047 U

Perfluorodecanesulfonic acid (PFDS) NS 0.038 U 0.038 U 0.039 U 0.00028 U

Perfluorooctanesulfonamide (PFOSA) NS 0.081 U 0.08 U 0.082 U 0.00086 U

N-methylperfluorooctanesulfonamidoacetic acid (NMeFOSAA) NS 0.38 U 0.38 U 0.39 U 0.0011 U

N-ethylperfluorooctanesulfonamidoacetic acid (NEtFOSAA) NS 0.36 U 0.36 U 0.37 U 0.0011 U

8:2 Fluorotelomer sulfonate (6:2 FTS) NS 0.15 U 0.15 U 0.15 U 0.0022 U

8:2 Fluorotelomer sulfonate (8:2 FTS) NS 0.25 U 0.24 U 0.25 U 0.0004 U

Notes:

START V - Superfund Technical Assessment & Response Team V

PFAS -  Per- and Polyfluoroalkyl Substances

J - Estimated value

U - Not detected

NS - Not Specified

ppb - Parts per billion

µg/kg - micrograms per kilogram
1
New York State Department of Environmental Conservation (NYSDEC) Guidance Value for anticipated Residential Use 

documented in Sampling, Analysis, and Assessment of PFAS NYSDEC Part 375 Remedial Program, October 2020. 

Rinsate blank analytical results reported in micrograms per liter (µg/L)

Result values in bold font are detections

11/16/2020 11/16/2020 11/16/2020

Soil

NYSDEC

Guidance Value

Residential Use
1 

(ppb)

Soil Soil Water/RB

µg/kg µg/kg µg/kg µg/kg

CF01-GRAB01-102320-01 CF01-GRAB01-102320-02
1

CF01-GRAB02-102320-01 CF01-RB-102620-01

11/16/2020
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Table 3: Validated Post-Excavation Soil Analytical Results - Radiochemistry Summary Table

738 Upper Mountain Road Site

Lewiston, Niagara County, New York

November 16 through 19, 2020

Radioisotope
Analytical

Method

1
EPA SSAL

(pCi/g)

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Thorium-228  (Th-228) A-01-R 5.01 1.05 0.213 2.67 0.375 1.58 0.276 2.13 0.330 2.00 0.316 2.27 0.340 2.18 0.333

Thorium-230 (Th-230) A-01-R 5.18 0.924 0.208 1.41 0.258 1.11 0.237 2.04 0.327 2.14 0.335 2.39 0.356 2.31 0.350

Thorium-232 (Th-232) A-01-R 5.01 1.21 0.225 3.02 0.404 1.58 0.272 1.94 0.306 1.93 0.303 2.4 0.349 2.4 0.348

Uranium-233/234 (U-233/234) A-01-R 5.18 0.728 0.169 1.32 0.247 1.08 0.210 1.9 0.292 2.18 0.326 2.11 0.316 2.03 0.312

Uranium-235/236 (U-235/236) A-01-R 21.10 0.029 U 0.0371 0.017 U 0.033 0.0516 0.0464 0.133 0.0747 0.142 0.0783 0.17 0.0849 0.129 0.0755

Uranium-238 (U-238) A-01-R 5.18 0.834 0.183 1.56 0.272 1.22 0.225 1.84 0.287 1.97 0.304 1.98 0.303 2.23 0.33

Actinium-228 (Ac-228) GA-01-R 5.01 1.44 0.313 3.70 0.625 1.92 0.391 2.04 0.365 2.07 0.390 3.22 0.536 3.22 0.609

Bismuth-212  (Bi-212) GA-01-R 5.01 0.683 U 1.11 5.56 1.67 -0.053 U 1.580 2.33 0.816 3.3 0.919 4.22 1.26 0.99 U 1.65

Bismuth-214  (Bi-214) GA-01-R NS 0.94 0.221 1.50 0.315 1.01 0.233 2.18 0.347 2.02 0.321 2.14 0.344 2.35 0.407

Cesium-137  (Cs-137) GA-01-R 28.40 0.043 U 0.0696 -0.094 U 0.153 0.047 U 0.084 -0.072 U 0.108 -0.072 U 0.112 0.064 U 0.110 -0.0703 U 0.148

Lead-212  (Pb-212) GA-01-R 5.01 1.30 0.222 3.57 0.477 1.62 0.24 2.48 0.369 2.07 0.314 3.55 0.521 2.78 0.375

Lead-214  (Pb-214) GA-01-R NS 1.08 0.188 1.81 0.388 1.58 0.272 2.18 0.291 2.03 0.277 2.26 0.358 2.6 0.402

Potassium-40  (K-40) GA-01-R 83.30 17.9 2.66 25.8 3.74 28.8 3.83 9.7 1.68 10.4 1.69 10.9 1.97 11.8 2.13

Protactinium-234M (Pa-234M) GA-01-R 5.18 0.057 U 0.342 -0.228 U 0.506 0.384 U 0.233 0.0276 U 0.0545 -0.158 U 0.443 0.013 U 0.0143 -0.148 U 0.642

Radium-224  (Ra-224) GA-01-R NS 1.3 0.222 3.57 0.477 1.62 0.240 2.48 0.369 2.07 0.314 3.55 0.521 2.78 0.375

Radium-226*  (Ra-226) GA-01-R 5.18 0.94 0.221 1.50 0.315 1.01 0.233 2.18 0.347 2.02 0.321 2.14 0.344 2.35 0.407

Radium-228  (Ra-228) GA-01-R 5.01 1.44 0.313 3.70 0.625 1.92 0.391 2.04 0.365 2.07 0.39 3.22 0.536 3.22 0.609

Thallium-208  (Tl-208) GA-01-R 5.01 0.38 0.0932 1.35 0.238 0.601 0.123 0.806 0.134 0.734 0.14 1.09 0.182 1.08 0.198

Thorium-234 (Th-234) GA-01-R 5.18 0.701 U 1.31 0.494 U 0.515 0.737 U 0.793 1.99 0.726 2.06 0.714 2.01 0.975 2.26 1.22

Radioisotope
Analytical

Method

1
EPA SSAL

(pCi/g)

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Result

(pCi/g)
Qualifier

Total

Uncertainty

Thorium-228  (Th-228) A-01-R 5.01 2.37 0.356 2.09 0.323 1.98 0.322 2.28 0.350 2.06 0.316 1.83 0.300 3.96 0.5

Thorium-230 (Th-230) A-01-R 5.18 1.82 0.306 2.04 0.323 2.61 0.383 2.17 0.346 1.93 0.308 1.29 0.250 1.42 0.264

Thorium-232 (Th-232) A-01-R 5.01 1.99 0.312 2.14 0.323 1.96 0.311 2.05 0.322 1.96 0.300 1.73 0.284 3.77 0.48

Uranium-233/234 (U-233/234) A-01-R 5.18 1.73 0.283 2.07 0.312 2.24 0.331 1.96 0.300 1.87 0.296 0.906 0.196 1.1 0.209

Uranium-235/236 (U-235/236) A-01-R 21.10 0.089 0.063 0.116 0.0708 0.149 0.0807 0.113 0.0692 0.091 0.0633 0.0302 U 0.0386 0.0692 0.0526

Uranium-238 (U-238) A-01-R 5.18 1.57 0.265 2.09 0.313 2.42 0.348 1.51 0.253 1.68 0.276 1.07 0.215 1.16 0.215

Actinium-228 (Ac-228) GA-01-R 5.01 2.17 0.345 3.01 0.559 2.07 0.374 2.82 0.479 1.75 0.306 2.43 0.386 5.62 0.725

Bismuth-212  (Bi-212) GA-01-R 5.01 3.09 0.892 0.748 U 1.750 2.92 0.888 0.728 U 1.310 0.61 U 1.080 3.02 1.170 6.54 1.410

Bismuth-214  (Bi-214) GA-01-R NS 1.99 0.328 2.17 0.418 2.45 0.381 2.34 0.407 1.19 0.207 1.35 0.292 1.59 0.288

Cesium-137  (Cs-137) GA-01-R 28.40 0.0474 U 0.085 0.0691 U 0.125 -0.0724 U 0.109 -0.0877 U 0.142 -0.0197 U 0.069 -0.0262 U 0.086 0.0041 U 0.132

Lead-212  (Pb-212) GA-01-R 5.01 2.39 0.37 3.01 0.45 1.94 0.307 2.52 0.347 1.78 0.273 2.38 0.36 6.44 0.887

Lead-214  (Pb-214) GA-01-R NS 2.03 0.317 2.28 0.41 2.48 0.341 2.52 0.374 1.38 0.207 1.37 0.229 1.6 0.262

Potassium-40  (K-40) GA-01-R 83.30 8.91 1.7 12.5 2.61 11.5 1.99 11.5 2.03 9.23 1.54 28.6 3.75 18.1 2.68

Protactinium-234M (Pa-234M) GA-01-R 5.18 0.0725 U 0.0913 -0.0927 U 0.254 0.024 U 0.0418 0.069 U 0.0726 -0.0565 U 0.139 0.222 U 0.316 0.284 U 0.48

Radium-224  (Ra-224) GA-01-R NS 2.39 0.370 3.01 0.45 1.94 0.307 2.52 0.347 1.78 0.273 2.38 0.360 6.44 0.887

Radium-226*  (Ra-226) GA-01-R 5.18 1.99 0.328 2.17 0.418 2.45 0.381 2.34 0.407 1.19 0.207 1.35 0.292 1.59 0.288

Radium-228  (Ra-228) GA-01-R 5.01 2.17 0.345 3.01 0.559 2.07 0.374 2.82 0.479 1.75 0.306 2.43 0.386 5.62 0.725

Thallium-208  (Tl-208) GA-01-R 5.01 0.682 0.138 1.17 0.246 0.565 0.131 0.956 0.174 0.588 0.118 0.86 0.153 2.10 0.291

Thorium-234 (Th-234) GA-01-R 5.18 1.64 0.901 1.99 U 1.2 1.21 U 0.908 2.69 1.06 1.48 0.624 0.999 U 0.786 -0.883 U 3.01

Notes:

START V: Superfund Technical Assessment & Response Team V

NS: Not Specified

Radium-226* analyzed via 21 days ingrowth.

pCi/g: Picocuries per gram.
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Level (SSAL), March 2019. 

Result exceeds EPA SSAL

11/17/2020

Soil

0-20-2

738UMR-PES06-0002-01

11/19/2020

Soil

0-2

738UMR-PES13-0002-01

0-2 0-2

11/19/2020

Soil Soil

11/19/2020 11/19/2020

Sample Depth (Inches)

Soil

0-2 0-2 0-2

Sample Matrix Soil Soil Soil

Sampling Date

738UMR-PES07-0002-01

11/19/2020 11/19/2020 11/19/2020

738UMR-PES11-0002-01 738UMR-PES12-0002-01START V Sample Number 738UMR-PES08-0002-01 738UMR-PES09-0002-01 738UMR-PES10-0002-01

Sample Depth (Inches)

738UMR-PES01-0002-01

11/17/2020

Soil

0-2

START V Sample Number

Sampling Date

Sample Matrix

0-2

738UMR-PES02-0002-01

11/17/2020

Soil

738UMR-PES04-0002-01

11/19/2020

Soil

0-20-2

738UMR-PES03-0002-01

11/17/2020

Soil

738UMR-PES04-0002-02

11/19/2020

Soil

0-2

738UMR-PES05-0002-01

11/19/2020

Soil

0-2
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Table 4: Waste Generation and Disposal Summary Table

738 Upper Mountain Road

Lewiston, Niagara County, New York

November 16 to November 19, 2020

Manifest Number Date Shipped Total Quanity Units

Number of 

Supersacks 

Loaded

Waste Code Method of Disposal Disposal Facility Transporter

0259083 11/18/2020 22.35 Tons 15 None Stabilization and Landfill Wayne Disposal, Inc. Site #2 Landfill Page ETC

0259084 11/18/2020 22.17 Tons 15 None Stabilization and Landfill Wayne Disposal, Inc. Site #2 Landfill Page ETC

0259086 11/18/2020 22.48 Tons 15 None Stabilization and Landfill Wayne Disposal, Inc. Site #2 Landfill Page ETC

0259085 11/19/2020 18.78 Tons 12 None Stabilization and Landfill Wayne Disposal, Inc. Site #2 Landfill Page ETC

20201119-01 11/19/2020 24.44 Tons 15 None Stabilization and Landfill Wayne Disposal, Inc. Site #2 Landfill Page ETC

20201119-02 11/19/2020 15.24 Tons 10 None Stabilization and Landfill Wayne Disposal, Inc. Site #2 Landfill Page ETC

Totals 125.46 82
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Table 5: RADēCO Air Sampling Summary Table

738 Upper Mountain Road

Lewiston, Niagara County, New York

November 16 to November 19, 2020

Data Collected Air Monitoring Station START V Sample Number Run Time Alpha (DPM) Beta (DPM)

11/16/2020 AS01 R-AS01-201116-A 10:20 4 307

11/16/2020 AS02 R-AS02-201116-A 10:40 6 371

11/16/2020 AS03 R-AS03-201116-A 10:50 1 345

11/17/2020 AS01 R-AS01-201117-A 11:00 2 327

11/17/2020 AS02 R-AS02-201117-A 11:10 4 317

11/17/2020 AS03 R-AS03-201117-A 11:20 6 342

11/19/2020 AS01 R-AS01-201119-A 12:20 0 303

11/19/2020 AS02 R-AS02-201119-A 12:30 1 321

11/19/2020 AS03 R-AS03-201119-A 12:40 6 304

Notes:

START V - Superfund Technical Assistance & Response Team V

DPM - Disintegrations per minute
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ATTACHMENT C 

Action Memorandum  



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION II 

290 BROADWAY 
NEW YORK, NY 1000701866 

ACTION MEMORANDUM  

DATE:

SUBJECT: Request for Authorization of a Removal Action at the 738 Upper Mountain Road 
Site, Lewiston, Niagara County, New York 

FROM: Peter Lisichenko, On-Scene Coordinator 
Removal Action Branch 

THRU: Joseph D. Rotola, Chief  
Removal Action Branch 

TO Pat Evangelista, Division Director 
Superfund and Emergency Management Division 

Site ID: A23N 

I. PURPOSE

The purpose of this Action Memorandum is to request and document approval of the proposed 
removal action by Region 2 of the United States Environmental Protection Agency (EPA) for the 
738 Upper Mountain Road Site (Site). The Site is located on Upper Mountain Road, Lewiston, 
Niagara County, New York, 14092, adjacent to the postal address 738 Upper Mountain Road. 
The purpose of this removal action is to mitigate the threat of release of Technologically 
Enhanced Naturally Occurring Radioactive Material (TENORM) Thorium-232 (Th-232) and 
Uranium-238 (U-238) and their decay progeny into the environment. A release of these 
radiological substances may impact the health of the public through a variety of pathways, 
including inhalation from dusts and gases; ingestion from dusts, soils, and water, and direct 
radiation from external doses. The estimated cost of the removal action proposed in this Action 
Memorandum is $252,000, of which $150,000 is for mitigation contracting.  

The Site meets the criteria for a removal action under the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980, as amended (CERCLA), 42 U.S.C.  
§§ 9601-9675, as described in Section 300.415(b)(2) of the National Contingency Plan (NCP),
40 C.F.R. § 300.415(b)(2).

The Site is not on the National Priorities List (NPL), and there are no nationally significant, nor 
precedent-setting issues associated with the Site. 

Harkay, Dan
Digitally signed by Harkay, Dan 
Date: 2020.09.25 15:58:07 
-04'00'

JOSEPH ROTOLA
Digitally signed by JOSEPH 
ROTOLA 
Date: 2020.09.28 08:45:55 -04'00'
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II. SITE CONDITIONS AND BACKGROUND

The Superfund Enterprise Management System (SEMS) identification number for this Site is 
NYN000206697. The proposed removal action is considered time-critical to address the threats 
from radioactive hazardous substances found in slag fill material historically utilized at the Site. 

In October 1984, the U.S. Department of Energy (DOE) identified radioactive anomalies 
throughout the Niagara Falls area in an effort to identify areas impacted by work and activities 
associated with the Lake Ontario Ordinance Works (LOOW) site under the Formerly Utilized 
Sites Remedial Action Program (FUSRAP). The Site was identified by this study as “Anomaly 
#43” and was described as a gravel ditch and driveway (10 by 59-feet area) with a maximum 
gamma exposure rate of 710 micro-Roentgen per hour (µR/hr). Subsequently, soil testing by 
DOE identified concentrations of U-238 and Th-232 that were 70 and 560 pico-Curies per gram 
(pCi/g), respectively. DOE concluded ultimately that the Site did not meet the FUSRAP 
guidelines and that the material was not associated with the LOOW.1 

On July 9, 2013, the New York State Department of Health (NYSDOH) and the New York State 
Department of Conservation (NYSDEC) conducted a reconnaissance of the Site, which included 
radiological screening activities that reported radiation levels at 300 µR/hr using a hand-held 
pressurized ion chamber. The background readings for the Site were approximately 10 µR/hr. A 
survey with a sodium iodide 2x2 scintillation detector reported the highest readings ranging from 
105,000-110,000 counts per minute (cpm), with the estimated background readings at the Site 
being 9,000 cpm. Both elevated measurements were obtained at the end of the driveway adjacent 
to Upper Mountain Road. NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for 
further assessment.  

In 2013, 2014, 2016, and 2017, EPA conducted assessments of the Site to fully identify the 
source, delineate the extent of contamination, and determine risk levels from potential exposures 
to Site contaminants. On March 24, 2020, a Removal Site Evaluation (RSE) was completed for 
the Site, which concluded the Site was eligible for a removal action under CERCLA. 

A. Site Description

The Site consists of two parcels within a residential neighborhood in Lewiston, Niagara 
County, New York. The first parcel, referenced as Talarico Brother Building Corp 
(TBBC) (Parcel#: 115.08-1-27), is a 10.3-acre wooded lot that is set back from Upper 
Mountain Road by approximately 200 feet. Two 65-foot egresses connect the parcel to 
the roadway. The proposed action is to mitigate the egress along the western edge of the 
parcel, which is a gravel driveway with a culvert crossing. Radioactive slag material from 
an unknown source was used as fill material at the culvert crossing and spread down the 
driveway impacting a total area of approximately 10 feet x 60 feet (600 square feet). The 
second parcel, referenced as 738 Upper Mountain Road (738 UMR) (Parcel #: 115.08- 

1 Williams, J.K., Berven, B.A. (November 1986). Results of Radiological Measurements Taken 
in the Niagara Falls, New York Area (NF002). Oak Ridge National Laboratory, Oak Ridge, 
Tennessee.  
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1-26), is 0.5-acre residential property with a 1,400 square-foot, single family home.
Though rights to use the western egress have not been formally recorded, 738 UMR uses
the TBBC western egress as a driveway.

See Attachment A:  Maps; Figure 1:  Site Location Map and Figure 2:  Site Parcel Maps. 

1. RSE

The NYSDEC referred the Site to EPA Region 2 on July 21, 2013. In September 2013, 
the EPA Region 2 Pre-Remedial Section initiated a preliminary assessment (PA) and Site 
inspection (SI) to assess whether the Site posed a threat to human health and the 
environment. An on-Site reconnaissance was conducted on September 10, 2013 to 
perform a gamma radiation screening. Elevated gamma readings were observed toward 
the end of the driveway close to the road. The readings in the area of elevated gamma 
radiation ranged from background levels (approximately 9,000 cpm) to greater than 
300,000 cpm. 

On December 12, 2013, EPA’s Site Assessment Team (SAT) contractor collected a total 
of nine soil samples (including one environmental duplicate sample) and two slag 
samples from the Site. Soil samples were also collected from two locations suspected to 
be outside the influence of the observed contamination to document background 
conditions. At each location, soil samples were either collected directly beneath slag 
material or at locations where a radioactive layer was not present, at the equivalent depth 
interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and 
gravel (i.e., radioactive waste material mixture) rather than singular pieces of slag. 

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America 
Laboratories for Target Analyte List metals analyses, including the following: Mercury; 
Isotopic Thorium, Isotopic Uranium, and Ra-226 by alpha spectrometry; and other 
radionuclides by gamma spectrometry. Analytical results indicated concentrations of 
radionuclides found in the slag and soil to be higher than at background conditions.  

On May 1 and 2, 2014, EPA’s SAT contractor collected radon and thoron concentration 
measurements from locations on and in the vicinity of the Site. These measurements were 
collected with RAD7 radon detectors at selected locations in background areas, above the 
source material, and off the source area. The radon and thoron measurements were 
collected at heights of one meter above the ground surface. There were no radon or 
thoron concentrations that exceeded Site-specific background levels. 

In May 2014, based on the PA and SI results, a Hazard Ranking Score score was 
calculated. That score for the Site was less than the 28.5 threshold for inclusion on the 
NPL, and, as a result, the Site did not qualify. The Site was then referred to the EPA 
Region 2 Removal Program to be considered for a CERCLA removal action. 
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In June 2015, based upon on-Site information and available data, EPA conducted an 
initial risk assessment in which EPA determined that conditions at the Site did not meet 
the requirements of Section 300.425(b) of the NCP for a CERCLA removal action. 

Following this initial eligibility determination, additional gamma radiation surveying, soil 
sampling, and assessment information were collected by the EPA Region 2 Removal 
Program. On October 25, 2016, EPA and the Removal Support Team (RST) contractor 
performed a gamma survey at the Site. The highest gamma reading recorded was 
approximately 463 µR/hr, in comparison to a background reading of approximately  
10 µR/hr.   

On November 18, 2016, EPA and the RST contractor conducted additional soil sampling 
at several locations on the Site and submitted the samples for radiological analysis. 
Results identified elevated concentrations of U-238 (36.58 pCi/g) and Th-232 (323.85 
pCi/g) with the highest concentrations located at the culvert crossing.   

On August 11, 2017, EPA and the RST contractor conducted an indoor gamma survey of 
the home located on the Site. There were no elevated gamma readings identified above 
background levels. A New York State certified radon specialist placed radon canisters 
throughout the home. The radon sampling results indicated that radon levels in the 
building were below the EPA action level of 4.0 picocuries per liter. No mitigation action 
was recommended. 

On March 24, 2020, an RSE was completed for the Site based on the data collected in 
2016 and 2017, and EPA concluded that the Site is eligible for a removal action under 
CERCLA. The radionuclides of concern include U-238 and Th-232. The calculated, area-
specific exposure point concentrations (EPCs) included data from the top 2.5 feet of soil 
based on available soil data. This approach is consistent with chemical evaluations of 
residential soil exposures where EPA typically evaluates the top two feet. Cancer risk 
was set at the 1 x n10-4 level, which is consistent with removal management levels. The 
soil EPC calculated for U-238 was 22.6 pCi/g and for Th-232 was 127.3 pCi/g. The 
cancer risk assuming no shielding was calculated to be 9.65E-04, making the Site eligible 
for a removal action. In order to reduce the risk level below a level of the afore-
mentioned 1 x 10-4 level (see Section III(i), below), EPA needed to determine the 
preliminary remediation goals (PRGs) necessary for the radionuclides of concern. The 
PRG in an instance like this is calculated using the PRG calculator, which incorporates a 
methodology into which Site-specific data is input. The PRG Calculator has been used 
nationwide to determine cancer risk and set cleanup goals for both removal and remedial 
projects under CERCLA. PRGs calculated for time-critical removal actions are also 
referred to as Regional Removal Management Levels. Using the PRG Calculator, the 
values of 12.0 pCi/g was derived for U-238 and 13.2 pCi/g for Th-232. (NOTE: these 
PRGs should be calculated and considered to the text that they are in excess of 
background U-238 and Th-232 concentrations). 

See Attachment A:  Maps, Figure 3:  Gamma Survey, and Figure 4:  EPA Sample 
Locations and Results 
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See Attachment B:  Final Removal Assessment Sampling Report, 2016 and 2017 Events 
 

See Attachment C:  RSE Memorandum 
 
 2. Physical location 
 

The Site is located adjacent to 738 Upper Mountain Road, Lewiston, Niagara County, 
New York (N43.155529/W79.022452). From the intersection of Military Road and 
Upper Mountain Road, the Site is situated 0.4 miles northeast along Upper Mountain 
Road. The Site is located in a residential area and includes a gravel culvert crossing and 
portions of a driveway along the south side of Upper Mountain Road.   

 
 Sensitive areas identified around the Site include the following: 

• 14-acre freshwater forested/shrub wetland 1,000-feet to the north, NWI code 
PFO1Ad; 

• Fish Creek, a tributary to the Niagara River, 1,000-feet to the north, NWI code 
R2UBHx; 

• 1,900-acre freshwater lake 1,700-feet to the south of the Site, Nation Wetlands 
Inventory (NWI) code L1UBHh; 

• Mount St. Mary’s Hospital 0.5 miles to the west; and 

• Our Lady of Peace Nursing Home 0.7 miles to the west. 
 

 3. Site characteristics 
 

The Site consists of a culvert crossing and portions of a gravel driveway that serve as an 
ingress to and egress from a wooded lot set back from Upper Mountain Road. Adjacent to 
the area of concern are residential properties, including the residence at 738 Upper 
Mountain Road that uses the driveway, as well. The radioactive fill material is 
concentrated at the culvert crossing and dissipates as going further down the driveway. A 
2-inch gas line crosses the proposed excavation area at two to three-feet below grade.   
Upper Mountain Road (County Route 11) is classified by New York State Department of 
Transportation as a FC 16 – Urban Minor Arterial with a posted speed limit of 35 miles 
per hour. Approximately 4,000 vehicles2 utilize Upper Mountain Road during the normal 
weekday. 

 
The removal action documented in this Action Memorandum will be the first CERCLA 
removal activity undertaken at the Site. The funding requested is necessary to conduct the 
removal action described herein and to address the threats posed by the Site. 
 
 
 
 
 

 
2 New York State Department of Transportation (1996). Traffic Count Hourly Report, Upper 
Mountain Road (CR11), Lewiston, New York. 
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4. Release or threatened release into the environment of a hazardous substance, 
or pollutant, or contaminant 

 
Sampling and analysis conducted at the Site by EPA has identified the presence of 
CERCLA hazardous substances, as that term is defined in Section 101(14) of CERCLA, 
42 U.S.C. § 9601(14), and 40 C.F.R. Table 302.4. The Site is a facility within the  
 
meaning of Section 101(9) of CERCLA, 42 U.S.C. § 9601(9), and the presence of 
hazardous substances in subsurface media constitutes a “release” as defined in  
Section 101(22) of CERCLA, 42 U.S.C. § 9601(22).  

 
The release and threat of release of the hazardous substances Th-232 and U-238 into the 
environment may impact the health of the public at the Site through a variety of 
pathways, including inhalation of dusts and gases, ingestion of dusts, soils, and water, 
and direct radiation from external doses. External direct radiation exposure is primarily 
attributable to gamma radiation, and lesser internal exposures are attributable to alpha 
and beta radiation from particulate radioactive material. Residents of 738 Upper 
Mountain Road, adjacent neighbors, and other members of the public at or near the Site 
are potentially exposed to contamination via routes of inhalation or dermal contact with 
loose soils and windblown dust in the driveway area. 

 
Hazardous Substances Statutory Source for Designation Under CERCLA: 

 
Radionuclides Identified    Maximum Concentration 
Thorium 232 (Th-232) + Progeny 323.85 pCi/g 
Uranium 238 (U-238) + Progeny 36.58 pCi/g 

 
Each of the radiological substances listed above are included in 40 CFR 302.4, List of 
Hazardous Substances and Reportable Quantities, Appendix B – Radionuclides. The 
statutory source for designating radionuclides as a hazardous substance under Section 
102(a) of CERCLA, 42 U.S.C. § 9602(a), is Section 112 of the Clean Air Act,  
42 U.S.C. § 7412. 
 

 5. NPL status 
 

 The Site is not listed on the NPL, nor is it proposed for inclusion. 
 

 6. Maps, pictures, and other attached documents 
 

Attachment A:  Maps 
Attachment B:  Final Removal Assessment Sampling Report, 2016 and 2017 Events 
Attachment C:  Removal Site Evaluation Memorandum 
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 B. Other Actions to Date 
 
 1. Previous actions 

 
No previous mitigation actions have been taken by any federal, State, or local 
government entity or private party to address the hazardous substances located at the Site. 
All federal and State actions, to date, have been in the form of assessment activities. 

 2. Current actions 
 

There are no current CERCLA actions ongoing at the Site. Based on the findings detailed 
above in the RSE Section of this Action Memorandum, the Site is eligible for a removal 
action. 

 
C. State and Local Authorities’ Role 
 
1. State and local actions, to date 

 
During a reconnaissance performed by NYSDOH and NYSDEC on July 9, 2013, 
screening activities showed radiation levels at 300 µR/hr. with a hand-held pressurized 
ion chamber. The background readings for the Site were approximately 10 µR/hr.  
Surveying with the sodium iodide 2x2 scintillation detector, the highest readings ranged 
from 105,000-110,000 cpm, with the estimated background readings at the Site being 
9,000 cpm. Both of the elevated measurements were obtained at the end of the driveway 
adjacent to Upper Mountain Road. 
 
2.  Potential for continued State/local response 

 
NYSDEC, NYSDOH, and the local government do not have resources available to 
conduct a removal action at the Site. NYSDEC and NYSDOH referred the Site to EPA 
on July 21, 2013. These entities will act in a supporting role throughout the removal 
action. 

  
III.  THREATS TO PUBLIC HEALTH, OR WELFARE, OR THE ENVIRONMENT 
  AND STATUTORY AND REGULATORY AUTHORITIES  
 
Hazardous substances present at the Site pose a threat to public health, or welfare, or the 
environment. Sampling and analysis have confirmed a release and threat of continued release of 
hazardous substances at the Site.  
 
Conditions at the Site met the requirements of Section 300.415(b)(2) of the NCP, 40 C.F.R. 
§ 300.415(b)(2), for determining the appropriateness of a CERCLA removal action. Factors from  
Section 300.415(b)(2) of the NCP that supported conducting a removal action at the Site are 
discussed below. 
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(i) Actual or potential exposure to nearby human populations, animals, or the 
food chain from hazardous substances, or pollutants, or contaminants;   

 

The Site contains radioactive contamination in an area utilized as a residential driveway 
that extends into the county road right of way. There are additional residences located 
along Upper Mountain Road. The Site residents and general public may move freely in 
this identified contaminated area. These activities potentially expose specific  
populations to the Th-232 and U-238 contamination. Populations with increased cancer  
risk because of internal or external exposure to contamination are among potential 
“receptors.” Based on the compiled EPA RSE data, the receptors most likely to be  
exposed to the hazardous substance of radiation at the Site are residents. 
 
Based on the Site-specific assumptions developed in the RSE, in reliance on the PRG 
Calculator results, the human health risk of Th-232 and U-238 at the Site is 8.14 x10-4 
and 1.51 x10-4, respectively. EPA’s acceptable cancer risk range is 1 x 10-4 (or, one 
additional instance of cancer in 10,000) to 1x10-6 (or, one additional instance of cancer 
in 1,000,000). 
 
As a conservative assessment, the overall scenario for the risk calculation included both 
adults and children living on and near the contamination. In this assessment, the child 
was assumed to become an adult after six years and to continue to live on the Site for  
20 more years, for a total of 26 years of exposure. The child and adult were assumed to 
perform various activities at the site, which totaled 0.87 hours per day for the child and 
0.25 hours per day for the adult for 365 days per year. Based on these risk calculations 
and the concentrations found at the Site, a removal action is warranted because exposure 
to both Th-232 and U-238 exceed EPA’s acceptable cancer risk range utilized for 
radiological removal actions such a this is 1 x 10-4. 
 
(ii)  Actual or potential contamination of drinking water supplies or sensitive 
 ecosystems; 
 
If the hazardous substances at the Site were to migrate, the potentially affected 
waterbodies located between 0.5-1.0 mile of the Site include the Niagara River (west), 
Ontario Hydro Reservoir (west), Power Reservoir (south), and the Fish Creek (north). 
The radioactive rock/soil at the Site is located near the surface and may migrate to the 
local waterbodies via overland pathways during heavy rains and flooding. 
 
(iv) High levels of hazardous substances, or pollutants, or contaminants in soils, 

largely at or near the surface that may migrate; 
 
Radionuclide Th-232 (Progeny: Th-228) has been detected in surface soils at levels as 
high as 323.85 pCi/g, and radionuclide U-238 (Progeny: Ra-226) has been detected in 
surface soils at levels as high as 36.58 pCi/g. The radiologically contaminated soil may 
migrate through airborne dust, surface runoff, construction activities, and foot traffic 
into the existing buildings on-Site and/or into homes and residential areas. Since Th-232 
and U-238, as well as their progeny, have a long half-life (i.e. billions of years), it is 
highly probable that the Site will undergo physical changes before the radiological 
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contaminants on-Site will decay to background concentrations. Excavation and/or 
construction (i.e. service work on utilities) may result in increased exposures to humans 
from the contamination becoming suspended or airborne. A subsurface gas service line 
is known to cross through the area of contamination, and any type of service work 
increases the potential for migration of the radioactive material as well as poses a risk of 
exposure to utility workers. Since the radioactive material is at the surface, vehicular 
traffic, snow removal operations, and surficial sheet flow may also cause contamination 
to migrate. In addition, as a result of the proximity of Upper Mountain Road, vehicular 
incidents (accidents and fires) could result in releases and exposure of first responders to 
the radionuclides. 

 
(v) Weather conditions that may cause hazardous substances, or pollutants, or 

contaminants to migrate or be released; and 
 
The radioactive rock/soil is located at the surface in area of concern at the Site. Weather 
conditions may cause migration of the hazardous material to other parts of the Site, to 
public areas, and to the neighboring residential properties. 
 
(vii) The availability of other appropriate federal or State response mechanisms 

to respond to the release. 
 

No other federal or State response mechanism are available to respond in a timely manner 
to the significant threat presented by the Site.  
 

IV. ENDANGERMENT DETERMINATION 
 
Actual or threatened releases of hazardous substances from the Site, if not addressed by 
implementing the response action selected in this Action Memorandum, may present an 
imminent and substantial endangerment to public health or welfare or the environment. 
 
V. PROPOSED ACTIONS AND ESTIMATED COSTS 

A. Proposed Actions 
 
The purpose of this removal action is to mitigate the release and/or threat of release of 
hazardous substances threatening human health and the environment. To mitigate these 
threats, the following actions are determined to be necessary. 

 
1. Proposed action description 

 

• Arrangements will be made with residents at 738 Upper Mountain Road to restrict 
ingress and egress during the removal operations. 

• Shoulder closure procedures will be established at the TBBC egress along Upper 
Mountain Road in accordance with county and state requirements. Signage and 
temporary delineation markers may be required.   

• Approximately 20cubic yards of 2-inch crusher-run gravel will be staged at the 
Site. 
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• Contaminated material will be excavated into cubic-yard super sacks. The depth 
of excavation will be extended downwards until the radioactive contamination at 
levels above the PRG is removed in accordance with the RSE (12.0 pCi/g for U-238 

and 13.2 pCi/g for Th-232. Gamma scans will be conducted at the base of the 
excavation as the excavation progresses. Post-excavation confirmation samples 
will be collected and submitted for analyses to ensure remediation goals have 
been achieved.   

• Excavation will be backfilled in 6-inch lifts from the stockpiled material and 
compacted. Additional backfill material will be brought in, if needed.   

• Super sacks will be staged at a secure location on-Site.  

• Excavated material will be disposed of in accordance with the EPA Off-Site Rule.   

• Final Site restoration activities will be conducted. 
 

It is anticipated that the excavation and backfill operations will be completed within  
two to three days, and one additional day will be needed for disposal and restoration 
work. 

 
The actions proposed to address the threats that exist at the Site are based on the types 
and quantities of hazardous substances identified during the EPA assessment and risk 
determination. Additional actions and/or costs may be necessary should the type and/or 
quantity of hazardous substances change as the proposed actions are implemented. The 
contingency funds requested in this Action Memorandum are proposed to address this 
uncertainty to a defined extent. 

 
2. Contribution to remedial performance 

 
The response measures documented in this Action Memorandum will address direct 
contact and migration threats to public health and the environment from the hazardous 
substances identified at the Site. The action is consistent with the requirement of  
Section 104(a)(2) of CERCLA, 42 U.S.C. § 9604(a)(2), in that it will contribute to the 
efficient performance of any long-term remedial action with respect to the release or 
threatened release concerned. Currently there are no long-term remedial actions planned 
for the Site. 
 
3. Engineering Evaluation/Cost Analysis (EE/CA) 

 
As a result of the time-critical nature of this removal action, an EE/CA has not been 
prepared. 
 
4. Applicable or Relevant and Appropriate Requirements (ARARs) 

 
It remains EPA’s policy to operate under the assumption that ARARs, which in removal 
actions are to be attained to the extent practicable, are generally protective, absent 
multiple contaminants or pathways of exposure. However, in unusual circumstances, 
such with radiological contamination, dose-based ARARs can result in EPA Regional 
offices having to establish risk-based PRGs that result in levels that are more protective 
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than a level established with a dose-based approach under a given ARAR, even absent 
multiple pathways or contaminants. In such circumstances, reliance on the dose-based 
ARAR would not be sufficiently protective of human health or the environment. In the 
current circumstance in this Action Memorandum, it was determined that site-specific 
PRG numbers were required because potential, dose-based ARARs were determined to 
not be sufficiently protective of human health or the environment. See OSWER Directive 
9285.6-20 (June 13, 2014) (“ARARs [at levels] that are greater than 12 [millirem per 
year] effective dose equivalent are generally not considered sufficiently protective for 
developing cleanup levels under CERCLA . . . .”). Site-specific PRG numbers were 
calculated based on the highest risk receptor to determine the most conservative value for 
cleanup levels at the Site.  
  
5. Project schedule 

 
Field activities can be initiated within two weeks following the approval of this Action 
Memorandum. The project is expected to take approximately one week to complete. This 
includes the material being properly shipped off-Site to an appropriate disposal facility. 

 
B. Estimated Costs 

 
A summary of estimated total costs for the removal action is presented below. 

 

Direct Extramural Costs Proposed Ceiling  

Regional Allowance Costs (Total clean-up contractor including labor, 
equipment, materials) 

$150,000 

START V Contractor Costs $60,000 

Subtotal, Extramural Costs  $210,000 

Extramural Cost Contingency (20%) $42,000 

Total Direct Extramural Costs $252,000 

  
 
VI. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED 

OR NOT TAKEN 
 
Given the Site conditions, the nature of the hazardous substances documented on-Site, and the 
potential exposure pathways to nearby populations described in Section III.A., actual or 
threatened releases of hazardous substances from the Site, if not addressed by implementing the 
response action described in this Action Memorandum, may present an imminent and substantial 
endangerment to public health, or welfare, or the environment. 
 
VII. OUTSTANDING POLICY ISSUES 

There are no known outstanding policy issues associated with this Site at the present time.  
While there is a Headquarters consultation process in place for sites where radioactive 
contamination is present (Headquarters Consultation for Radioactively Contaminated Sites, 
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OSWER No. 9200.1-33P, July 26, 2000), this consultation requirement applies only to sites 
where radioactive material will be managed on-Site (e.g. capping, disposal cells) or where there 
is a potential national, precedent-setting issue related to the radioactive materials. In this 
instance, the radioactive materials will not be managed in place and there is no potential national, 
precedent-setting issue related to the radioactive materials. Therefore, Headquarters consultation 
is not required. 
 
VIII. ENFORCEMENT 
 
EPA has initiated a preliminary potentially responsible party (PRP) search for the Site. The OSC 
will work with the Removal Action Branch enforcement staff and the Office of Regional 
Counsel to identify and locate all viable PRPs to recover costs associated with this removal 
action. 
 
Based on full cost accounting practices, the total EPA costs for this removal action that will be 
eligible for cost recovery are estimated to be $402,750. The following chart describes the 
estimate of costs that EPA believes will be eligible for cost recovery related to this response 
action. 
 

Cost Type 
Total Funding Requested in this 

Memorandum 

Direct Extramural Cost $252,000 

Direct Intramural Cost $20,000 

Subtotal, Direct Cost $272,000 

Indirect Costs  
$130,750 

(Regional Indirect Cost Rate 48.07%) 

Estimated EPA Costs Eligible for Cost Recovery $402,750 

*Direct costs include direct extramural costs and direct intramural costs. Indirect costs are calculated based 
on an estimated indirect cost rate expressed as a percentage of site-specific direct costs, consistent with full 
cost accounting methodology effective 2009. These estimates do not include pre-judgment interest, do not 
take into account other enforcement costs, and may be adjusted during the course of the removal action. 
The estimates are for illustrative purposes only and their use in this Action Memorandum may not be relied 
upon by any third party as binding upon EPA. Neither the lack of a total cost estimate nor deviation of 
actual costs from this estimate will affect the United States’ right to cost recovery.   

 
X. RECOMMENDATION 
 
This decision document presents the selected removal action for the 738 Upper Mountain Road 
Site located in Lewiston, Niagara County, New York. This document has been developed in 
accordance with CERCLA and is not inconsistent with the NCP. This decision is based on the 
Administrative record for the Site. 
 
The total funding requested by this Action Memorandum, if approved, would be $252,000, of 
which $150,000 is for mitigation contracting. EPA anticipates sufficient monies in the Regional 
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Removal Advice of Allowance to fund the project. Incremental funding is not necessary for this 
action. 
 
Please indicate your formal authorization for the proposed removal action at the 738 Upper 
Mountain Site, as per current Delegation of Authority, by signing below. 
 
Approved:           _______________________________________    Date: _____________ 
                             Pat Evangelista, Director 
       Superfund and Emergency Management Division  
 
Disapproved:      _______________________________________    Date: _____________ 
                             Pat Evangelista, Director 
       Superfund and Emergency Management Division  
 
cc: P. Evangelista, SEMD-D 

J. Prince, SEMD-DD 
J. Rotola, SEMD-RAB 
D. Harkay, SEMD-RAB 
B. Grealish, SEMD-RAB 
T. Lieber, ORC-NYCSFB 
J. Doyle, ORC-NYCSFB 
M. Ludmer, ORC-NYCSFB 
M. Mears, PAD 
A. Rajkowski-Reyes, OPM-GCMB 
M. Fiore, OIG              
B. Schlieger, 5104A 

            T. Benton, RST 
            M. Franklin, NYSDEC 
            A. Raddant, USDOI 
            F. Csulak, NOAA 
 L. Battes, NYSEMO 
 S. Bates, NYSDOH     
 

Evangelista, Pat Digitally signed by Evangelista, Pat 
Date: 2020.09.28 09:38:44 -04'00'
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Weston Solutions, Inc. 

Suite 201  
1090 King Georges Post Road  
Edison, New Jersey  08837-3703  

732-585-4400  Fax: 732-225-7037  
www.westonsolutions.com 

 
     

REMOVAL SUPPORT TEAM 3  
      EPA CONTRACT EP-S2-14-01   

 

 
 

In association with Scientific and Environmental Associates, Inc., 
Environmental Compliance Consultants, Inc., Avatar Environmental, LLC, 

On-Site Environmental, Inc., and Sovereign Consulting, Inc. 

March 26, 2019 

 

Mr. Eric Daly, On-Scene Coordinator 

U.S. Environmental Protection Agency, Region II 

Removal Action Branch 

186 Exchange Street 

Buffalo, New York 14204 

 

EPA CONTRACT No: EP-S2-14-01 
TDD No: TO-0370-0008 
DC No:  RST3-05-F-0075 
SUBJECT: FINAL REMOVAL ASSESSMENT SAMPLING REPORT,  

2016 and 2017 EVENTS  
738 UPPER MOUNTAIN ROAD SITE 
LEWISTON, NIAGARA COUNTY, NEW YORK 

 

Dear Mr. Daly, 

 

Enclosed please find the Removal Assessment Sampling Report, 2016 and 2017 Events, which 

summarizes the ground radiological survey, soil and radon sampling activities conducted by the 

U.S. Environmental Protection Agency (EPA) with the support of Weston Solutions, Inc., 

Removal Support Team 3 (RST 3) at the 738 Upper Mountain Road Site (the Site) located in 

Lewiston, Niagara County, New York.  The radiological survey and sampling activities were 

performed as part of Removal Assessment events conducted at the Site on October 25, 2016, 

November 18, 2016, and August 11 through 14, 2017.  The EPA comments regarding the prior 

version of this report (DCN: RST3-05-D-0034) have been incorporated. 

 

If you have any questions or comments, please contact me at (732) 585-4413. 

 

Sincerely, 

 

WESTON SOLUTIONS, INC. 

 

 

Bernard Nwosu 

RST 3 Site Project Manager 
Enclosure 

cc: TDD File:  TO-0370-0008 
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1.0 Introduction: 
 

On October 25, 2016, November 18, 2016, and August 11 through 14, 2017, the U.S. 

Environmental Protection Agency (EPA) Region II Removal Action Branch with the support of 

Weston Solutions Inc., Removal Support Team 3 (RST 3) performed Removal Assessment events 

at the 738 Upper Mountain Road Site (the Site).  Respectively on the aforementioned dates, 

radiological survey was conducted inside the one residence located in proximity to a small area of 

concern (AOC) at the Site and exterior areas, soil samples were collected from select locations at 

the Site, and radon sampling was performed in living spaces within the residence.  The soil and 

radon samples were submitted to the assigned laboratories for analyses.  

 

1.1 Site Location and Description: 
 

The Site is situated at 738 Upper Mountain Road in Lewiston, New York and the geographic 

coordinates are 43.15553, -79.02245.  The Site consists of a small AOC with radionuclide 

contamination approximately 1,493 square feet (ft2), and is located on the vacant, approximately 

10.2 acre parcel 115.08-1-27 owned by Talarico Bros. Building Corp (TBBC).  The AOC is 

located at the entrance of the driveway currently utilized by the 738 Upper Mountain Road 

residence although the driveway was historically used as an access road to the vacant TBBC 

property.  The residence is on a separate property from the AOC.  The Site is bordered to the north 

by Upper Mountain Road, residential properties, and a further wooded area; to the east and west 

by residential properties; and to the south by a wooded area.   

 

Refer to Attachment A, Figure 1: Site Location Map. 

 

1.2 Site History and Background: 
 

In July 1985, members of the Radiological Survey Activities (RASA) group at Oak Ridge National 

Laboratory (ORNL) performed a radiological survey of 738 Upper Mountain Road and 

documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr).  The area 
where this reading was collected is approximately 10 feet wide by 59 feet in length along a ditch 

and gravel residential driveway.  The survey showed that the 738 Upper Mountain Road anomaly 

is associated with the asphalt driveway that contained a phosphate slag material.  This rocky-slag 

waste material was used for bedding under asphalt surfaces and in general gravel applications at 

the Site and 61 other locations in the Niagara Falls area identified by ORNL.   

 

Biased surface soil samples collected in conjunction with the study indicated the presence of 

radium-226 (Ra-226), uranium-238 (U-238), and thorium-232 (Th-232) at the Site. The 

subsequent November 1986 report stated that all the contaminated soil and rock samples collected 

had approximately equal concentrations of Ra-226 and U-238, which suggests that the rocks 

probably originated from a singular source.  The origin of the thorium-bearing material was 

unknown; the report postulated that its source was from some type of mineral extraction activity 

in the Niagara Falls area.  The report stated that the 738 Upper Mountain Road anomaly was not 

related to materials connected with Niagara Falls Storage Site (NFSS), including materials that 

were transported to NFSS. 
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During a reconnaissance performed by the New York State Department of Health (NYSDOH) and 

New York State Department of Environmental Conservation (NYSDEC) on July 9, 2013, 

screening activities showed radiation levels at 300 µR/hr with a hand-held pressurized ion chamber 

(PIC) and 105,000 to 110,000 counts per minute (cpm) with a sodium iodide (NaI) 2x2 scintillation 

detector; the singular reading was taken at the end of the driveway adjacent to Upper Mountain 

Road.   

 

On December 12, 2013, Weston Solutions, Inc., Site Assessment Team (SAT) collected a total of 

nine soil samples and two slag samples from the Site.  At each sample location, soil samples were 

collected directly beneath slag material; at locations where a radioactive layer was not present the 

soil sample was collected at the equivalent depth interval.  The slag samples consisted of 

pulverized silty sand with rocks, cobbles, and gravel (i.e., radioactive waste material mixture) 

rather than singular pieces of slag.  The soil and slag samples, and aqueous rinsate blank, were 

analyzed for target analyte list (TAL) metals, including mercury; isotopic thorium, isotopic 

uranium, Ra-226, and radium-228 (Ra-228) by alpha spectroscopy; and other radioisotopes by 

gamma spectroscopy.   Analytical results indicated concentrations of radionuclides found in the 

slag and soil to be significantly higher than at background conditions. 

 

On May 1 and 2, 2014, SAT collected radon and thoron concentration measurements from 

locations on and in the vicinity of the Site.  The radon and thoron measurements were collected at 

heights of one meter above the ground surface.  During the May 2014 air monitoring event, 

background radon concentrations were measured at 0.16 +/- 0.13 picocuries per liter (pCi/L) (to 

account for maximum background concentrations, the uncertainty value is added to the 

background measurement for an adjusted concentration of 0.29 pCi/L) during the morning hours 

on May 2, 2014 and an adjusted value of 0.12 pCi/L during the afternoon hours on May 1, 2014.  

Background thoron concentrations were calculated to be 0.060 pCi/L (adjusted concentration) 

during the morning hours on May 2, 2014 and an adjusted value of 0.15 pCi/L during the afternoon 

hours on May 1, 2014.  There were no radon or thoron concentrations that exceeded the site-

specific background, nor were there any adjusted concentrations that equaled or exceeded a value 

two standard deviations above the mean site-specific background concentrations for these 

radionuclides in ambient air.   

 

2.0 Scope of Work:  
 
RST-3 was tasked by EPA to provide support for a Removal Assessment of the Site.  The scope 

of work (SOW) included, a gamma survey of interior areas within the one residence located in 

proximity to the AOC and exterior areas of the Site.  The gamma survey was conducted to 

determine if radiation-containing material was present in the residence and to verify the reported 

presence of radiation-containing material at the AOC.  The SOW also included soil sampling for 

laboratory analysis from select locations at the Site in order to determine the nature and extent of 

soil contamination.  Furthermore, radon canister samples were collected for laboratory analysis to 

determine the presence/absence of radon in living spaces within the residence.  RST 3 was also 

tasked with photographic documentation and notation in the Site logbook of all site activities, 

entering sample information into the EPA SCRIBE database (an environmental data management 

system), and collecting sample location data using Global Positioning System (GPS) technology. 
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the residence.  On August 14, 2017, all the radon canisters were picked up by personnel from 

Accu-View and shipped to the assigned laboratory for analysis. 

Throughout Removal Assessment activities during each of the three events, RST 3 performed 

photographic documentation and notation in the Site logbook of all site activities, entered sample 

information into the EPA SCRIBE database, and documented sample locations with GPS 

technology. 

Refer to Attachment A, Figure 3: Test Pit Location Map, Attachment B, Table 1: Soil Sample 

Collection and Test Pit Geological Summary Table, and Attachment D: Photographic 

Documentation log. 

5.0 Survey, Sampling, and Screening Methodology: 

All field activities, including ground radiological survey, soil and radon sampling, were performed 

in accordance with the RST 3 Site-specific Health and Safety Plan.  All sampling activities were 

performed in compliance with EPA’s Environmental Response Team (ERT)/Scientific, 
Engineering, Response and Analytical Services (SERAS) contractor’s Standard Operating 
Procedure (SOP) Number (No.) 2001: General Field Sampling Guidelines. The following 

summary describes the methodologies utilized for ground radiological survey, field data collection, 

and soil and radon sampling during the Removal Assessment events. 

5.1 Radiological Survey:  

A NaI 3x3 scintillator attached to a Ludlum-2241-2 gamma meter was utilized to conduct 

radiological survey in the residence.  Gamma readings were collected at each selected location 

within the residence by holding the NaI scintillator in place approximately 6 inches above the 

ground for approximately 60 seconds.  The instantaneous highest and lowest readings measured 

in cpm by the instrumentation setup were recorded as a range and compared with the background 

gamma readings measured by the instrument.  

The instrumentation setup for the exterior survey consisted of a Ludlum-2241-2 gamma meter, a 

NaI 3x3 scintillator, a Life-line Interoperable Network Communicator (LINC), a Trimble® GPS 

unit, and a laptop computer, all synchronized to communicate with EPA’s VIPER system (a 
wireless network-based communications system) via a Gateway (internet source) to provide 

instantaneous real-time gamma readings through a computer server (Viper Deployment Manager 

[VDM]).  The entire instrumentation setup was placed in an ATV, and the NaI scintillator which 

was fixed at the rear of the ATV was set to approximately 6 inches above ground surface.   

As the RST 3 personnel conducting the exterior gamma survey drove the ATV along 

predetermined paths, the radiological survey instrumentation setup generated gamma readings in 

μR/hr which were transmitted to EPA’s VIPER system.  The GPS unit provided geographical 

reference of the gamma readings by transmitting the locational data of the survey instrumentation 

setup.  The instantaneous gamma readings along with the geographical locations were viewed 

online through a field laptop computer via VIPER, on the VDM website and were compared with 

the background gamma readings measured by the instrument.  All the gamma survey data were 

stored on the ERT servers. 
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5.2 Soil Sampling: 

Soil sampling was conducted in accordance with EPA’s ERT/SERAS contractor’s SOP No. 2012: 
Soil Sampling.  At the request of RST 3, Dig Safely New York conducted a subsurface utility mark 

out of the existing underground public utilities at the Site.  Test pit locations were selected by the 

EPA OSC based on results of the exterior mobile ground radiological survey conducted throughout 

the Site during the October 2016 Removal Assessment event.  Utilizing a mini excavator, four test 

pits were advanced to a depth of 2 feet bgs at the selected locations. Upon completing each test 

pit, RST 3 documented the soil characteristics, description, and depths of visible slag/rock material 

within each test pit. 

Heterogeneous soil/slag/rock samples were collected from the side walls of each test pit at 6 inch 

intervals from 0 to 6, 6 to 12, 12 to 18, 18 to 24 inches bgs.  The samples were collected in reverse 

order using dedicated disposable plastic scoops starting from the deepest interval upwards to the 

surface.  This sampling method was adopted in order to reduce chances of cross contamination 

between sampling intervals.  Fresh nitrile gloves were donned between each sampling interval and 

location.  Prior to sample collection at each interval, the bottom of the plastic scoop was used to 

scrape each area of the sidewall to be sampled in order to expose fresh soil/slag/rocks which was 

collected, placed directly into dedicated re-sealable plastic bags, homogenized, and then 

transferred into 16 ounce polyethylene sample containers.  Field duplicate and additional volumes 

of field sample designated as matrix spike/matrix spike duplicate (MS/MSD) were collected at a 

frequency of one per 20 field samples.   

All sample information was transcribed into EPA’s SCRIBE data management system, from which 

sample labels and chain of custody (COC) record were generated.  The sample labels were affixed 

to the sample jars which were stored in coolers.  All the soil/slag/rock samples were shipped to the 

assigned laboratory for analysis after screening with HPGe analyzer.  

5.3 Soil Screening: 

All the soil/slag/rock samples collected from the Site were screened using HPGe analyzer which 

provided quantitative gamma spectrometry analysis.  Gamma ray spectrometry is an analytical 

method that allows the identification and quantification of gamma emitting isotopes in a variety of 

matrices.  In one single measurement with minimal sample preparation, gamma ray spectrometry 

allows for the detection of several gamma emitting radionuclides in a sample.  The measurement 

gives a spectrum of lines, the amplitude of which is proportional to the activity of the radionuclide, 

and its position on the horizontal axis gives an idea on its energy.  After screening each soil sample, 

a printout of the analytical report presented in pCi/g was generated by the HPGe analyzer.   

5.4 Radon Sampling: 

Radon sampling was conducted in accordance with guidelines presented in the American National 

Standards Institute (ANSI)/American Association of Radon Scientists and Technologists 

(AARST) Protocol for Conducting Radon and Radon Decay Product Measurements in 
Multifamily Buildings (MAMF 2012), and as directed by the EPA OSC.  Personnel from RST 3-

procured NRPP-certified company, Accu-View, located in East Amherst, New York, provided 

field support for identifying radon canister placement locations in living spaces of the residence, 

placing the canisters, picking up the canisters, and delivering to the assigned laboratory for radon 
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8.0 Radiological Survey Results Summary: 
 

Background gamma readings collected at the Site were approximately 10 to 12 µR/hr.  Based on 

results of the radiological survey completed in the residence, gamma readings were at background 

levels.   

Based on results of the exterior ground radiological survey conducted throughout the Site and areas 

surrounding the residence, gamma reading generally ranged from background to less than three 

time (3x) background except at a small area of the driveway entrance currently utilized by the 738 

Upper Mountain Road residence where gamma readings were as high as 462.2 μR/hr.  

Refer to Attachment A, Figure 2: Gamma Survey Map. 

9.0 Radon Analytical Results Summary: 
 
The validated analytical results of the eight radon canister samples, including one field duplicate, 

collected inside the residence were compared with the EPA Action Level of 4.0 pCi/L for radon.  

Based on validated analytical results, radon concentrations were below the EPA Action Level. 

 

Refer to Attachment B, Table 3: Radon Sample Collection and Validated Analytical Results 

Summary Table and Attachment H: Validated Radon Analytical Data Package. 

 

10.0 Soil Screening Results Summary: 
 

The HPGe screening results of the 17 soil/slag/rock samples, including one field duplicate, 

collected from the Site were compared with the Site-Specific Action Levels (SSALs) established 

by EPA (in March 2019) for the target radioisotopes.   

 

Based on HPGe screening results, the concentrations of four radionuclides, including actinium-

228 [Ac-228], Bi-212, Ra-226, and Th-234, exceeded the respective EPA SSALs in sample 

UMR001-S003-0006-01 collected at depths 0 to 6 inches bgs from sample location UMR001-

S003. 

 

Based on HPGe screening results, the concentrations of at least six of seven specific radionuclides, 

including Ac-228, Bi-212, Pb-212, Ra-226, Tl-208, Th-228, and Th-234, exceeded the respective 

EPA SSALs in all four samples collected at depths 0 to 24 inches bgs from UMR001-S004.   

 

Refer to Attachment B, Table 2: Soil Analytical and Screening Results – Radioisotopes Summary 

Table and Attachment F: HPGe Soil Screening Reports. 

 

11.0 Soil Analytical Results Summary: 
 

The analytical results of the 17 soil/slag/rock samples, including one field duplicate, collected from 

the Site were compared with the SSALs established by EPA (in March 2019) for the target 

radioisotopes.  
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Based on analytical results, the concentrations of Pa-234M and Th-228 exceeded the respective 

EPA SSALs in nine samples with exceedance concentrations identified in at least one depth 

interval from 0 to 24 inches bgs at all four sample locations, UMR001-S001 through UMR001-

S004. 

 

There were no exceedance concentrations of the EPA SSALs for any radionuclide in surface 

samples (0 to 6 inches bgs) collected from UMR001-S001 and UMR001-S002. 

 

The greatest number of target radionuclides with concentrations exceeding the respective EPA 

SSALs ranged from six to 13 radionuclides, and were identified in samples collected from 

UMR001-S003 and UMR001-S004. All the samples collected from UMR001-S004 had 

exceedance concentrations of at least nine to 13 radionuclides (Bi-212, Pb-212, Pa-234M, Ra-226, 

Ra-228, Tl-208, Th-228, Th-230, Th-232, Th-234, U-233/234, and U-238) in all the sampled depth 

intervals from 0 to 24 inches bgs. 

 

At the request of EPA, the validated analytical results of nine soil samples, including one field 

duplicate, and two slag samples collected by SAT during the December 2013 site investigation 

were compared against the EPA SSALs.  It is noteworthy that the laboratory analysis of SAT’s 
soil and slag samples, specifically for Ra-226, was not performed by 21-days ingrowth method.   

 

Based on validated analytical results, concentrations of the eight target radionuclides, including  

Ra-226, Ra-228, Th-228, Th-230, Th-232, U-233/234, U-235/236, and U-238, exceeded the 

respective EPA SSALs in both slag samples SG01(0-1) and SG02(0-1) collected at 0 to 1 feet bgs.   

 

Based on validated analytical results, soil samples S01(1-2), S03(1-2), and S10(1-2) (field 

duplicate of S03(1-2)) collected at 1 to 2 feet bgs, immediately below the 0 to 1 foot sampling 

interval of both slag samples, indicated concentrations of at least three radionuclides (Ra-228, Th-

228, and Th-230) exceeding the respective EPA SSALs.  It is noteworthy that, the concentrations 

of all eight target radionuclides exceeded the respective EPA SSALs in S01(1-2) collected below 

the slag sampling interval of SG02(0-1).   

 

In addition, the concentrations of at three radionuclides (Ra-228, Th-228, and Th-230) exceeded 

the respective EPA SSALs in S05(1-2) and S06(2-3) collected at 1 to 2 inches bgs and 2 to 3 inches 

bgs respectively.  The concentrations of five radionuclides exceeded the respective EPA SSALs 

in S04(1.5-2.5) collected at 1.5 to 2.5 feet bgs.    

 

Refer to Attachment A, Figure 4: Soil Analytical Results Map, Attachment B, Table 2A: Soil 

Analytical and Screening Results – Radioisotopes Summary Table, Table 2B: Validated SAT Soil 

Analytical Results – Radioisotopes Summary Table, and Attachment G: PACE Laboratory 

Analytical Data Package. 

 

12.0 Area and Volume Estimations: 
 

Based on results of exterior radiological survey conducted at the Site in October 2016, the surface 

area of contaminated portions of the Site was determined by utilizing Geographical Information 
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Table 1: Soil Sample Collection and Test Pit Geological Summary Table

738 Upper Mountain Road Site

Lewiston, Niagara County, New York

November 18,  2016

UMR001-S001-0006-01 0-6 Field Sample 0 - 1 Moist dark brown silty fine SAND, little fine to medium gravel, trace organic (roots).

UMR001-S001-0612-01* 6 - 12 Field Sample

UMR001-S001-0612-02 6 - 12 Field Duplicate

UMR001-S001-1218-01 12 - 18 Field Sample 8 - 18 Moist brown silty CLAY. 

UMR001-S001-1824-01 18 - 24 Field Sample 18 - 24 Brown silty stiff CLAY. 

UMR001-S002-0006-01 0 - 6 Field Sample 0 - 4 Moist dark grey fine to coarse GRAVEL, some fine to coarse sand. 

UMR001-S002-0612-01 6 - 12 Field Sample 4 - 10
Moist dark grey to light grey fine to coarse GRAVEL

(cinder and ash/slag like material), some fine to coarse sand. 

UMR001-S002-1218-01 12 - 18 Field Sample

UMR001-S002-1824-01 18-24 Field Sample

UMR001-S003-0006-01 0 - 6 Field Sample 0 - 4 Moist dark grey to light grey medium to coarse GRAVEL, little fine to coarse sand. 

UMR001-S003-0612-01 6 - 12 Field Sample

UMR001-S003-1218-01 12 - 18 Field Sample

UMR001-S003-1824-01 18-24 Field Sample

UMR001-S004-0006-01 0 - 6 Field Sample 0 - 6 Moist dark grey to light grey fine to coarse GRAVEL, some fine to coarse sand. 

UMR001-S004-0612-01 6 - 12 Field Sample 6 - 12
Moist dark brown to dark grey fine to coarse SAND some fine to medium gravel, 

transitioning to clay. 

UMR001-S004-1218-01 12 - 18 Field Sample

UMR001-S004-1824-01 18 - 24 Field Sample

Notes:

RST 3 - Removal Support Team 3

*Matrix Spike/Matrix Spike Duplicate Sample

Gamma Spectroscopy

Isotopic Uranium

Isotopic Thorium

Test Pit Geological Log

Gamma Spectroscopy

Isotopic Uranium

Isotopic Thorium

Gamma Spectroscopy

Isotopic Uranium

Isotopic Thorium

Gamma Spectroscopy

Isotopic Uranium

Isotopic Thorium

1 - 8 Moist dark brown silty fine SAND, little fine to medium gravel, little clay, trace roots. 

10 - 24 Moist light brown silty medium stiff CLAY. 

4 - 24 Moist brown silty CLAY. 

12 - 24 Moist dark brown silty CLAY. 

Sampling

Date

Test Pit 

Depth Intervals

(inches)

AnalysesSample TypeRST 3 Sample Number
Sampling

Location

Sampling

Depth Intervals

(inches)

UMR001-S001

UMR001-S002

UMR001-S003

UMR001-S004

11/18/2016
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Table 2A: Soil Analytical and Screening Results - Radioisotopes Summary Table

738 Upper Mountain Road Site

Upper Mountain Road, Lewiston, New York

November 18, 2016

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Radioisotope
Analytical

Method

1
EPA SSAL

(pCi/g)

Actinium-228 (Ac-228) NA 5.01 NA NA 0.657 0.047 NA NA 0.960 0.048 NA NA 0.877 0.054 NA NA 0.896 0.045 NA NA 1.057 0.054

Bismuth-212  (Bi-212) EPA 901.1 5.01 2.423 1.802 0.939 0.183 1.070 1.083 1.183 0.202 2.492 1.305 1.096 0.192 0.000 1.761 0.937 0.211 1.763 2.337 1.333 0.246

Cesium-137  (Cs-137) EPA 901.1 28.40 0.489 0.159 0.157 0.012 0.299 0.095 0.059 0.014 0.072 0.112 0.077 0.017 0.000 0.027 NA NA -0.0030 0.148 NA NA

Lead-212  (Pb-212) EPA 901.1 5.01 1.228 0.326 0.707 0.037 1.425 0.323 0.943 0.046 1.628 0.307 0.958 0.047 1.605 0.358 0.914 0.044 1.541 0.333 1.062 0.048

Potassium-40  (K-40) EPA 901.1 83.30 17.298 3.990 10.992 0.483 17.073 4.240 15.906 0.637 21.129 3.507 14.751 0.606 29.001 5.508 18.677 0.686 27.280 4.720 21.703 0.767

Protactinium-234M (Pa-234M) EPA 901.1 5.18 0.000 4.030 NA NA 13.308 7.356 NA NA 2.622 12.084 NA NA 8.501 14.801 NA NA 2.305 15.326 NA NA

Radium-226*  (Ra-226) EPA 901.1 5.18 1.326 0.371 1.536 0.305 1.353 0.322 1.561 0.353 1.122 0.280 1.994 0.407 1.252 0.361 2.248 0.351 1.516 0.334 1.619 0.323

Radium-228  (Ra-228) EPA 901.1 5.01 1.248 0.564 NA NA 1.922 0.484 NA NA 1.241 0.339 NA NA 2.567 0.629 NA NA 1.546 0.394 NA NA

Thallium-208  (Tl-208) EPA 901.1 5.01 0.387 0.214 0.224 0.020 0.551 0.177 0.329 0.024 0.561 0.145 0.307 0.0253 0.400 0.268 0.342 0.022 0.728 0.182 0.338 0.024

Thorium-228  (Th-228) EPA 901.1 5.01 2.974 5.663 NA NA 1.060 11.237 NA NA 5.170 8.934 NA NA 4.039 7.337 NA NA 2.949 11.117 NA NA

Thorium-234  (Th-234) EPA 901.1 5.18 0.509 2.833 0.692 0.193 3.583 3.207 NA NA 2.398 2.263 1.853 0.260 3.483 2.714 NA NA 2.952 1.438 1.716 0.236

Uranium-235 (U-235) EPA 901.1 21.10 0.000 0.665 NA NA 0.000 0.574 NA NA 0.703 1.141 NA NA 0.51 0.605 NA NA 0.000 0.732 NA NA

Thorium-228  (Th-228) HSL-300 5.01 1.22 0.367 NA NA 1.260 0.380 NA NA 1.49 0.514 NA NA 1.510 0.411 NA NA 1.23 0.385 NA NA

Thorium-230 (Th-230) HSL-300 5.18 1.31 0.364 NA NA 0.892 0.289 NA NA 0.976 0.363 NA NA 0.999 0.305 NA NA 1.34 0.379 NA NA

Thorium-232 (Th-232) HSL-300 5.01 0.668 0.237 NA NA 0.861 0.281 NA NA 1.14 0.394 NA NA 1.08 0.316 NA NA 1.59 0.422 NA NA

U-233/234 HSL-300 5.18 0.823 0.239 NA NA 0.697 0.236 NA NA 0.935 0.313 NA NA 1.23 0.319 NA NA 1.37 0.347 NA NA

U-235/236 HSL-300 21.10 0.095 0.081 NA NA 0.019 0.073 NA NA -0.006 0.091 NA NA 0.081 0.08 NA NA 0.070 0.083 NA NA

Uranium-238 (U-238) HSL-300 5.18 0.709 0.216 NA NA 0.960 0.287 NA NA 0.841 0.285 NA NA 0.991 0.275 NA NA 1.3 0.333 NA NA

Value

(pCi/g)
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Total

Uncertainty

Value
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Total

Uncertainty
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Total
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Total
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Value
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Value
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(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Radioisotope
Analytical

Method

1
EPA SSAL

(pCi/g)

Actinium-228 (Ac-228) EPA 901.1 5.01 NA NA 1.923 0.053 NA NA 0.677 0.041 NA NA 2.01 0.063 NA NA 1.476 0.065 NA NA 5.242 0.101

Bismuth-212  (Bi-212) EPA 901.1 5.01 3.645 1.611 2.366 0.229 1.655 1.402 0.555 0.134 2.626 2.788 2.095 0.241 1.664 2.179 1.03 0.283 11.672 3.213 5.451 0.325

Cesium-137  (Cs-137) EPA 901.1 28.40 0.083 0.164 0.037 0.012 0.040 0.105 0.017 0.008 0.024 0.124 NA NA -0.054 0.192 NA NA 0.000 0.094 NA NA

Lead-212  (Pb-212) EPA 901.1 5.01 3.243 0.572 1.63 0.064 1.069 0.270 0.618 0.033 2.933 0.529 1.866 0.076 1.763 0.372 1.302 0.062 8.852 1.305 3.319 0.155

Potassium-40  (K-40) EPA 901.1 83.30 6.619 2.015 4.121 0.248 10.112 2.253 8.801 0.368 12.813 2.983 10.853 0.471 28.213 4.922 22.276 0.855 6.414 2.096 4.122 0.275

Protactinium-234M (Pa-234M) EPA 901.1 5.18 0.166 15.598 NA NA 4.326 11.663 NA NA 14.239 8.620 NA NA 5.400 14.560 NA NA 0.000 2.409 NA NA

Radium-226*  (Ra-226) EPA 901.1 5.18 1.670 0.404 1.419 0.294 2.334 0.432 2.272 0.342 2.400 0.501 2.838 0.484 1.423 0.350 1.612 0.394 7.824 1.160 11.179 0.717

Radium-228  (Ra-228) EPA 901.1 5.01 3.547 0.673 NA NA 1.645 0.410 NA NA 2.799 0.572 NA NA 2.010 0.622 NA NA 7.394 1.411 NA NA

Thallium-208  (Tl-208) EPA 901.1 5.01 1.133 0.265 0.677 0.030 0.370 0.122 0.218 0.017 1.000 0.245 0.651 0.032 0.665 0.198 0.404 0.029 3.216 0.535 1.731 0.058

Thorium-228  (Th-228) EPA 901.1 5.01 0.000 3.938 NA NA 10.586 8.458 NA NA 6.496 9.029 NA NA 0.000 7.404 NA NA 15.992 12.500 0.628 16.972

Thorium-234  (Th-234) EPA 901.1 5.18 1.484 2.819 NA NA 2.722 2.422 1.095 0.360 2.174 2.682 3.257 0.314 0.000 1.269 NA NA 8.803 4.205 9.635 0.609

Uranium-235 (U-235) EPA 901.1 21.10 0.460 1.491 NA NA 0.000 0.848 NA NA 0.000 0.480 NA NA 0.000 0.335 NA NA 0.535 0.782 NA NA

Thorium-228  (Th-228) HSL-300 5.01 2.45 0.586 NA NA 1.22 0.396 NA NA 1.82 0.481 NA NA 1.38 0.405 NA NA 7.56 1.43 NA NA

Thorium-230 (Th-230) HSL-300 5.18 0.910 0.303 NA NA 1.84 0.484 NA NA 1.46 0.398 NA NA 1.27 0.366 NA NA 6.87 1.30 NA NA

Thorium-232 (Th-232) HSL-300 5.01 2.33 0.549 NA NA 0.818 0.287 NA NA 2.17 0.520 NA NA 1.55 0.413 NA NA 6.89 1.30 NA NA

U-233/234 HSL-300 5.18 0.917 0.275 NA NA 1.77 0.437 NA NA 1.50 0.380 NA NA 0.953 0.263 NA NA 6.02 1.24 NA NA

U-235/236 HSL-300 21.10 0.061 0.075 NA NA 0.153 0.125 NA NA 0.142 0.107 NA NA 0.062 0.065 NA NA 0.437 0.24 NA NA

Uranium-238 (U-238) HSL-300 5.18 0.943 0.271 NA NA 1.72 0.429 NA NA 1.33 0.348 NA NA 1.41 0.337 NA NA 5.87 1.21 NA NA

Notes:

RST 3 - Removal Support Team 3.   

No. - Number,  NA - Not Analyzed.

Radium-226* analyzed via 21 days ingrowth.

Screening data collected using High Purity Germanium (HPGe) detector.

pCi/g - picocuries per gram.
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Level (SSAL), March 2019. 

Values in red equal or exceed the EPA SSAL.

Laboratory Analysis HPGe Screening

UMR001-S001-0612-02

Soil

6-12

11/18/2016

Data Type

Sample Result

Laboratory Analysis HPGe Screening

UMR001-S001-0006-01

0-6

Soil

11/18/2016

Laboratory Analysis HPGe Screening Laboratory Analysis HPGe Screening

11/18/2016

Laboratory Analysis HPGe Screening Laboratory Analysis HPGe Screening Laboratory Analysis HPGe Screening

RST 3 Sample No.

Sample Depth (inches)

Sample Matrix

Sample Result

Sample Date

Data Type HPGe Screening

Laboratory Analysis HPGe Screening

Soil

0-6

UMR001-S002-0006-01

UMR001-S001-0612-01

11/18/2016

Soil

6-12

11/18/2016

Soil

12-18

UMR001-S001-1218-01

11/18/2016

Laboratory Analysis HPGe Screening

Soil

18-24

UMR001-S001-1824-01

Sample Matrix

Sample Date

Laboratory Analysis

RST 3 Sample No.

Sample Depth (inches)

Soil

12-18

UMR001-S002-1218-01 UMR001-S003-0006-01UMR001-S002-1824-01

0-6

Soil Soil

11/18/2016

Soil

6-12

UMR001-S002-0612-01

11/18/2016

18-24

11/18/2016 11/18/2016
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Table 2A: Soil Analytical and Screening Results - Radioisotopes Summary Table

738 Upper Mountain Road Site

Upper Mountain Road, Lewiston, New York

November 18, 2016

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Radioisotope
Analytical

Method

1
EPA SSAL

(pCi/g)

Actinium-228 (Ac-228) EPA 901.1 5.01 NA NA 3.412 0.085 NA NA 1.45 0.056 NA NA 1.331 0.054 NA NA 93.395 0.956 NA NA 94.206 0.983

Bismuth-212  (Bi-212) EPA 901.1 5.01 10.126 2.446 3.57 0.318 3.923 1.740 1.428 0.190 3.698 1.598 1.575 0.237 133.840 20.082 97.971 2.048 104.270 15.317 98.684 2.117

Cesium-137  (Cs-137) EPA 901.1 28.40 0.017 0.138 NA NA 0.039 0.135 NA NA 0.000 0.029 NA NA 0.037 0.669 NA NA 0.115 0.481 NA NA

Lead-212  (Pb-212) EPA 901.1 5.01 7.021 1.073 2.881 0.101 2.544 0.497 1.391 0.059 2.103 0.408 1.27 0.059 125.400 16.994 57.641 1.327 107.010 14.455 63.265 1.451

Potassium-40  (K-40) EPA 901.1 83.30 28.246 4.688 18.564 0.698 29.895 5.779 18.615 0.695 26.288 4.629 22.527 0.809 8.952 6.183 NA NA 12.193 3.949 NA NA

Protactinium-234M (Pa-234M) EPA 901.1 5.18 8.375 18.021 NA NA 0.000 12.577 NA NA 11.843 6.775 NA NA 17.053 58.277 NA NA 32.995 40.188 NA NA

Radium-226*  (Ra-226) EPA 901.1 5.18 2.386 0.551 1.867 0.532 1.544 0.416 2.225 0.409 1.522 0.310 2.226 0.372 20.387 2.950 25.619 2.506 17.171 2.560 30.621 2.56

Radium-228  (Ra-228) EPA 901.1 5.01 7.125 1.291 NA NA 2.689 0.676 NA NA 2.135 0.486 NA NA 121.200 16.267 NA NA 101.250 13.553 NA NA

Thallium-208  (Tl-208) EPA 901.1 5.01 2.273 0.405 1.137 0.047 1.048 0.257 0.500 0.028 0.763 0.210 0.489 0.031 44.850 6.096 31.616 0.629 35.772 4.826 32.875 0.631

Thorium-228  (Th-228) EPA 901.1 5.01 0.953 12.964 NA NA 0.000 5.649 NA NA 7.101 8.728 NA NA 169.250 37.684 67.960 5.612 153.110 39.461 71.350 5.813

Thorium-234  (Th-234) EPA 901.1 5.18 2.013 6.952 2.368 0.302 1.731 3.010 NA NA 0.682 4.624 NA NA 13.509 8.427 NA NA 22.436 13.181 NA NA

Uranium-235 (U-235) EPA 901.1 21.10 0.000 1.473 NA NA 0.000 0.974 NA NA 0.000 0.608 NA NA 0.000 6.356 NA NA 2.401 3.048 NA NA

Thorium-228  (Th-228) HSL-300 5.01 5.96 1.17 NA NA 1.81 0.472 NA NA 2.20 0.537 NA NA 67.4 11.3 NA NA 54.5 9.26 NA NA

Thorium-230 (Th-230) HSL-300 5.18 1.18 0.347 NA NA 0.903 0.289 NA NA 1.01 0.317 NA NA 10.6 2.18 NA NA 7.19 1.63 NA NA

Thorium-232 (Th-232) HSL-300 5.01 5.16 1.02 NA NA 1.66 0.426 NA NA 1.66 0.423 NA NA 56.5 9.53 NA NA 45.9 7.85 NA NA

U-233/234 HSL-300 5.18 1.16 0.322 NA NA 0.903 0.264 NA NA 0.616 0.233 NA NA 16.0 2.70 NA NA 12.6 2.65 NA NA

U-235/236 HSL-300 21.10 0.041 0.073 NA NA 0.121 0.095 NA NA 0.042 0.076 NA NA 1.21 0.370 NA NA 0.878 0.441 NA NA

Uranium-238 (U-238) HSL-300 5.18 1.35 0.354 NA NA 0.994 0.275 NA NA 0.885 0.274 NA NA 15.6 2.63 NA NA 10.5 2.27 NA NA

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)

Total

Uncertainty

Radioisotope
Analytical

Method

1
EPA SSAL

(pCi/g)

Actinium-228 (Ac-228) EPA 901.1 5.01 NA NA 184.732 1.825 NA NA 30.030 0.385

Bismuth-212  (Bi-212) EPA 901.1 5.01 58.144 10.790 193.849 3.774 244.510 34.048 31.833 1.083

Cesium-137  (Cs-137) EPA 901.1 28.40 0.000 0.091 NA NA 0.021 0.772 NA NA

Lead-212  (Pb-212) EPA 901.1 5.01 43.400 6.013 106.704 2.479 232.950 31.355 26.470 0.581

Potassium-40  (K-40) EPA 901.1 83.30 29.517 6.155 24.248 1.316 21.018 7.619 21.572 0.868

Protactinium-234M (Pa-234M) EPA 901.1 5.18 0.897 41.284 NA NA 22.633 65.987 NA NA

Radium-226*  (Ra-226) EPA 901.1 5.18 7.840 1.448 50.317 4.016 36.575 5.021 11.097 1.632

Radium-228  (Ra-228) EPA 901.1 5.01 41.051 5.833 NA NA 221.460 29.416 NA NA

Thallium-208  (Tl-208) EPA 901.1 5.01 14.038 2.065 63.226 1.225 78.922 10.525 10.417 0.261

Thorium-228  (Th-228) EPA 901.1 5.01 60.470 22.484 120.836 9.677 323.850 66.646 26.200 15.223

Thorium-234  (Th-234) EPA 901.1 5.18 8.073 8.388 96.244 6.327 15.308 23.142 NA NA

Uranium-235 (U-235) EPA 901.1 21.10 0.000 2.656 NA NA 0.000 4.514 NA NA

Thorium-228  (Th-228) HSL-300 5.01 26.5 5.01 NA NA 74.7 12.5 NA NA

Thorium-230 (Th-230) HSL-300 5.18 4.68 1.33 NA NA 12.2 2.46 NA NA

Thorium-232 (Th-232) HSL-300 5.01 23.8 4.51 NA NA 59.1 9.97 NA NA

U-233/234 HSL-300 5.18 4.50 0.846 NA NA 23.5 3.88 NA NA

U-235/236 HSL-300 21.10 0.197 0.127 NA NA 1.68 0.459 NA NA

Uranium-238 (U-238) HSL-300 5.18 4.17 0.794 NA NA 24.2 3.98 NA NA

Notes:

RST 3 - Removal Support Team 3.

No. - Number,  NA - Not Analyzed.

Radium-226* analyzed via 21 days ingrowth.

Screening data collected using High Purity Germanium (HPGe) detector.

pCi/g - picocuries per gram.
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Level (SSAL), March 2019. 

Values in red equal or exceed the EPA SSAL.

Sample Result

Data Type Laboratory Analysis HPGe Screening

Sample Date 11/18/2016

UMR001-S004-1824-01

11/18/2016

Laboratory Analysis HPGe Screening

Sample Result

Data Type

Sample Date

Sample Matrix Soil

Sample Depth (inches) 18-24

6-12

12-18

Soil

Soil

11/18/2016

Soil

RST 3 Sample No.

RST 3 Sample No.

Laboratory Analysis

0-6

UMR001-S003-1218-01 UMR001-S003-1824-01 UMR001-S004-0006-01

Laboratory Analysis HPGe Screening Laboratory Analysis

11/18/2016 11/18/2016 11/18/2016

HPGe Screening

SoilSample Matrix

Sample Depth (inches)

Laboratory Analysis HPGe Screening

Soil Soil

12-18 18-24

HPGe Screening

UMR001-S004-0612-01

UMR001-S004-1218-01

UMR001-S003-0612-01

6-12

Laboratory Analysis HPGe Screening

11/18/2016
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Table 2B: Validated SAT Soil Analytical Results - Radioisotopes Summary Table

738 Upper Mountain Road Site

Upper Mountain Road, Lewiston, New York

December 12, 2013

RST 3 Sample No.

Sample Depth (feet)

Sample Matrix

Data Type

Sample Result
Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Radioisotope
1
EPA SSAL

(pCi/g)

Actinium-228 (Ac-228) 5.01 NA NA NA NA NA NA NA NA

Bismuth-212  (Bi-212) 5.01 NA NA NA NA NA NA NA NA

Cesium-137  (Cs-137) 28.40 NA NA NA NA NA NA NA NA

Lead-212  (Pb-212) 5.01 NA NA NA NA NA NA NA NA

Potassium-40  (K-40) 83.30 NA NA NA NA NA NA NA NA

Protactinium-234M (Pa-234M) 5.18 NA NA NA NA NA NA NA NA

Radium-226*  (Ra-226) 5.18 15.7 V 2.1 1.37 V 0.277 1.37 V 0.266 2.22 V 0.448 1.21 V 0.274 1.54 V 0.3 1.25 V 0.363 9.33 V 1.16

Radium-228  (Ra-228) 5.01 88.5 V 9.26 2.31 V 0.448 4.23 V 0.645 7.05 V 0.92 2.54 V 0.484 2.99 V 0.49 0.987 V 0.387 52.4 V 5.48

Thallium-208  (Tl-208) 5.01 NA NA NA NA NA NA NA NA

Thorium-228  (Th-228) 5.01 25.1 V 2.47 1.67 V 0.323 2.46 V 0.399 4.54 V 0.599 2.06 V 0.345 2.85 V 0.421 1.13 V 0.237 20.1 V 1.97

Thorium-234  (Th-234) 5.18 NA NA NA NA NA NA NA NA

Uranium-235 (U-235) 21.10 NA NA NA NA NA NA NA NA

Thorium-228  (Th-228) 5.01 NA NA NA NA NA NA NA NA

Thorium-230 (Th-230) 5.18 4.74 V 0.69 1.09 V 0.252 0.99 V 0.231 1.6 V 0.306 1.39 V 0.272 1.43 V 0.274 0.941 V 0.21 3.69 V 0.531

Thorium-232 (Th-232) 5.01 23.9 V 2.37 1.68 V 0.323 2.05 V 0.354 4.31 V 0.577 1.77 V 0.314 2.95 V 0.431 1.02 V 0.219 19.7 V 1.93

U-233/234 5.18 6.87 V 0.777 0.867 V 0.21 1.02 V 0.229 1.3 V 0.268 1.04 V 0.23 0.979 V 0.224 0.765 V 0.194 7.84 V 0.867

U-235/236 21.10 0.389 V 0.142 0.0683 V 0.0613 0.0411 V 0.0476 0.0636 U 0.065 0.0192 U 0.0388 0.0603 U 0.0616 0.0674 V 0.0605 0.427 V 0.152

Uranium-238 (U-238) 5.18 5.86 V 0.687 1.01 V 0.226 0.939 V 0.219 1.4 V 0.28 0.963 V 0.221 1.24 V 0.256 0.835 V 0.203 8.68 V 0.94

RST 3 Sample No.

Sample Depth (feet)

Sample Matrix

Data Type

Sample Result
Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Radioisotope
1
EPA SSAL

(pCi/g)

Actinium-228 (Ac-228) 5.01 NA NA NA

Bismuth-212  (Bi-212) 5.01 NA NA NA

Cesium-137  (Cs-137) 28.40 NA NA NA

Lead-212  (Pb-212) 5.01 NA NA NA

Potassium-40  (K-40) 83.30 NA NA NA

Protactinium-234M (Pa-234M) 5.18 NA NA NA

Radium-226*  (Ra-226) 5.18 32.6 V 3.97 1.05 V 0.25 1.03 V 0.265

Radium-228  (Ra-228) 5.01 165 V 17.1 1.54 V 0.309 1.37 V 0.299

Thallium-208  (Tl-208) 5.01 NA NA NA

Thorium-228  (Th-228) 5.01 119 V 12 1.08 V 0.237 1.31 V 0.268

Thorium-234  (Th-234) 5.18 NA NA NA

Uranium-235 (U-235) 21.10 NA NA NA

Thorium-228  (Th-228) 5.01 NA NA NA

Thorium-230 (Th-230) 5.18 21.8 V 3.43 0.993 V 0.224 1.16 V 0.249

Thorium-232 (Th-232) 5.01 116 V 11.7 0.835 V 0.203 1.12 V 0.242

U-233/234 5.18 27 V 2.58 0.799 V 0.197 1.05 V 0.235

U-235/236 21.10 1.48 V 0.345 0.0533 V 0.0535 0.0677 V 0.0634

Uranium-238 (U-238) 5.18 26.7 V 2.55 0.597 V 0.168 1.29 V 0.265

Notes:

SAT - Site Assessment Team.     

No. - Number,  NA - Not Analyzed.

U - Not detected.

V - Verified by Certified Health Physicist.

Radium-226* analyzed via 21 days ingrowth.

S10 Duplicate of S03

pCi/g - picocuries per gram.
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Level (SSAL), March 2019. 

*Radium-226 (Non-ingrowth) analysis.

Background Sample

Value equals or exceeds the EPA SSAL.

Soil Soil

Laboratory Analysis

Soil

S01 (0-2) S03 (1-2) S10 (1-2)

Laboratory Analysis Laboratory Analysis

Soil Soil Soil

0 - 2 1 - 2 1 - 2

0 - 1

Soil

Laboratory Analysis

S07 (1.5-2.5)

1.5 - 2.5

Soil

1.5 - 2.5 1.5 - 2.5

2 - 3

Soil

SG01 (0-1)

SG02 (0-1)

0 - 1

Laboratory Analysis

Laboratory Analysis Laboratory Analysis

S04 (1.5-2.5) S05 (1-2)

1.5 - 2.5 1 - 2

Soil Soil

Laboratory Analysis Laboratory Analysis

Laboratory Analysis Laboratory Analysis

S08 (1.5-2.5) S09 (1.5-2.5)

S06 (2-3)
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Table 3: Radon Sample Collection and Validated Analytical Results Summary Table

 738 Upper Mountain Road Site

Upper Mountain Road, Lewiston, New York

August 11 through 14, 2017

Canisters Number
Result

(pCi/L)
Sample Type Sample Location Sample Media Analysis

2471303 1.5 Field Sample First floor, southeast bedroom

2523071 1.2 Field Sample First floor, northeast bedroom

2559490 1.3 Field Sample First floor, living room

2559505 3.0 Field Sample Basement, southeast

2559571 3.8 Field Sample Basement, sump room

2559514* 3.1 Field Duplicate Basement, sump room

2559549 1.1 Field Sample Second floor, northwest

2559565 2.5 Field Sample Basement, southewest

Notes:
*
Field duplicate 2559571

pCi/L - Picocuries 

RadonCharcoal Canister
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Photograph 1:  A view of the driveway entrance to the 738 Upper Mountain Road 

Site (the Site). Weston Solutions, Inc., Removal Support Team 3 (RST 3) was 

tasked by the U.S. Environmental Protection Agency (EPA) with conducting 

exterior radiological survey of the Site in order to verify the presence of radiation-

containing material and to define the extent of the contaminated areas.   

 

 
Photograph 2:  A view of the driveway into the Site while facing Upper Mountain 

Road. The area of concern (AOC) is located at the entrance of the driveway 

currently utilized by the 738 Upper Mountain Road residence, although the 

driveway was historically used as an access road to the vacant Talarico Bros. 

Building Corp (TBBC) property.    
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Photograph 3: A view of the Site driveway facing south. 

 

 

 
Photograph 4:  A view of the radiological survey equipment setup.  A sodium 

iodide (NaI) 3x3 scintillator attached to a Ludlum-2241 scaler ratemeter which 

was connected to a Life-line Interoperable Network Communicators (LINC) and a 

Global Positioning System (GPS) unit, all of which communicated with the 

VIPER system (a wireless network-based communication system) via a Gateway 

(internet source) in order to provide instantaneous real-time gamma readings. The 

gamma readings stored on VIPER were viewed on-site through a computer on the 

Viper Deployment Manager (VDM) website.  RST 3 utilized an all-terrain vehicle 

(ATV) to provide mobility for the radiological survey equipment setup. 
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Photograph 5:  View of a proposed test pit location which were selected by the 

EPA On-Scene Coordinator (OSC) based on results of the radiological survey 

performed at the Site in October 2016. 

 

 
Photograph 6:  View of a proposed test pit location further south of the driveway 

entrance. 
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Photograph 7: Using a mini excavator, test pits were advanced by RST 3 to 

depths below ground surface (bgs) at four locations.  

 

 

 

 
Photograph 8:  A view of test pit location UMR001-S002. 
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Photograph 9: A view of slag material excavated from test pit UMR001-S002. 

 

 

 

 

 

 
Photograph 10:  A close up view of test pit UMR001-S002. 
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Photograph 11:  A view of test pit location UMR001-S003. 

 

 

 

 

 

 

 
Photograph 12:  A close up view of test pit UMR001-S003. 
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Photograph 13:  A view of test pit location UMR001-S004. 

 

 

 

 

 
Photograph 14:  A close up view of test pit location UMR001-S004. 
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Weston Solutions, Inc. 

DateShipped: 12/7/2016 

CarrierName: FedEx 

AlrbillNo: 7778 8428 0670 

lab# Sample# 

UMROOt-S001-0006-01 

UMR001-S001-0006-01 

· UMR001-S001-0006-01 

UMR001-S001-0612-01 

UM R001-S001-0612-01 

UM ROD 1-8001-0612-01 

UMR001-S001-0612-02 

UMR001-S001-0612-02 

UMR001-S001-0612-02 

UMR001-S001-1218-01 

UMR001-S001-1218-01 

UMR001-8001-1218-01 

UMR001-S001-1824•01 

UMR001-S001-1824-01 

UM ROD 1-SOO 1-1824-01 

UM ROD 1-S002-0006-01 

UM R001-S002-0006-01 

UM R001-S002-0006-01 

UMR001-S002-0612-01 

Location 

UMR001-S001 

UMR001-S001 

UMR001-S001 

UMR001-S001 

UMR001-8001 

UMR001-S001 

UMR001-S001 

UMR001-S001 

UMR001-S001 

UMR001-S001 

UMR001-S001 

UMR001-S001 

UMR001-S001 

UMR001-S001 

UMR001-S001 

UMR001-S002 

UMR001-S002 

UMR001-S002 

UMR001-S002 

CHAIN OF CUSTODY RECORD 

Case#:416 

Contact Name: Peter Lisichenko 

Contact Phone: 603-512-4350 

Analyses Matrix Collected 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11118/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Sample Time 

09:58 

09:58 

09:58 

09:55 

09:55 

09:55 

09:55 

09:55 

09:55 

09:50 

09:50 

09:50 

09:45 

09:45 

09:45 

10:40 

10:40 

10:40 

10:38 

Special Instructions: Gamma Spec: KAO, Tf-208, Bi-212, Bi-214, Pb-212, Pb-214, Ra-226, Ra-228, Th-234, U-235, & Cs-137. 

Standard TAT, RFP# 416, PO# 0093240 

All materials in the sample, including rock fragments and soil, must be analyzed. 

Items/Reason Relinquished by (Signature and Organization) Data/Time Received by (Signature and Organization) 

IILL>~~., 
~/ ~,/ (we,,,,,_,) 

12/ 7/1& 

,;Iii ,-14/;1,c.y~ I ;Jc.~cJ//-,i.. 
, 

Numb 

Cont 

1 

1 

No: 2-120716-091830-0001 

Cooler#: 

'Container 

B oz glass 

8 oz glass 

Lab: PACE Analytical Services 

Lab Phone: 724-650-5600 

Preservative Lab QC 

4C N 

4C N 

1 · 16 oz 4C N 

2 8 oz glass : 4C y 

2 8 oz glass 4C y 

2 16 oz 4C y 

1 8 oz glass 4C N 

1 8 oz glass 4C N 

1 16 oz 4C N 

1 8 oz glass 4C N 

1 8 oz glass 4C N 

1 16 oz 4C N 

1 6 oz glass 4C N 

1 8 oz glass 4 C N 

1 16 oz 4C N 

1 8 oz glass 4C N 

1 8 oz glass 4C N 

1 16 oz 4C N 

1 8 oz glass 4C N 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

Date/Time Sample Condition Upon Receipt 



Page 2 of 3 

Weston Solutions, Inc. 

DateShipped: 12/7/2016 

CarrierName: FedEx 

AirbillNo: 7778 8428 0670 

Lab # : Sample# 

UMROO 1-S002-0612-01 

UMR001-S002-0612-01 

UMR001-S002-1218-01 

UMR001-S002-1218-01 

UMR001-S002-1218-01 

UMR001-S002-1824-01 

UMR001-S002-1824-01 

UMR001-S002-1824-01 

UMR001-S003-0006-01 

UMR001-S003-0006-01 

UMR001-S003-0006-01 

UMR001-S003·0612-01 

UMR001-S003-0612-01 

UMR001-S003-0612·01 

UMR001-S003-1218-01 

UMR001-S003-1218-01 

UMR001-S003-1218-01 

UMR001-S003-1824-01 

UMR001-S003-1824-01 

Location 

UMROOi-S002 

UMR001-S002 

UMRD01-S002 

UMR001-S002 

UMR001-S002 

UMR001-S002 

UMR001-S002 

UMR001-S002 

UMR001-S003 

UMR001-S003 

UMR001-S003 

UMR001-S003 

UMR001-S003 

UMR001-S003 

UMR001-S003 

UMR001-S003 

UMR001-S003 

UMROOt-8003 

UMR001-S003 

CHAIN OF CUSTODY RECORD 

Case#:416 

Contact Name: Peter Lisichenko 

Contact Phone: 603-512-4350 

Analyses Matrix Collected 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soll 11/18/2016 

Isotopic Thorium Soll 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/1812016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18/2016 

Sample Time 

10:38 

10:38 

10:35 

10:35 

10:35 

10:30 

10:30 

10:30 

11:25 

11:25 

. 11:25 

11:22 

11:22 

11:22 

11:18 

11:18 

11:18 

11:15 

11 :15 

Special Instructions: Gamma Spec: K-40, Tl-208, Bi-212, Bi-214, Pb-212, Pb-214, Ra-226, Ra-228, Th-234, U-235, & Cs-137. 

Standard TAT, RFP# 416, PO# 0093240 

All materials in the sample, including rock fragments and soil, must be analyzed. 

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) 

//Lt. ,7,;•'l'JJ,"~~ /4'\~ ,, u/'.wo 
,,//L ~f,41,__y...,,,_ /~- , c,,,~/; 1 ( <./4-"$<;:,T,:•,':) 

✓ )(?,tJ /7' ✓ !' 
, 

Numb 

Cont 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

No: 2-120716-091830-0001 

Cooler#: 

Container 

8 oz glass 

16 oz 

8 oz glass 

8 oz glass 

16 oz 

8 oz glass 

8 oz glass 

: 16 oz 

8 oz glass 

8 oz glass 

16 oz 

8 oz glass 

8 oz glass 

16 oz: 

8 oz glass 

8 oz glass 

16 oz 

8 oz glass 

8 oz glass 

Lab: PACE Analytical Services 

Lab Phone: 724-850-5600 

Preservative Lab QC 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

Dateffime Sample Condition Upon Receipt 



Page 3 of 3 

Weston Solutions, Inc. 

DateShipped: 12/7/2016 

GarrlerName: FedEx 

AirbillNo: 7778 8428 0670 

Lab# Sample# 

UMR001-8003-1824-01 

UMR001-S004-0006-01 

UMR001-S004-00D6-01 

UMR001-S004-0006-01 

UMR001-S004-0612-01 

UMROO 1-S004-0612-01 

UMR001-SOD4-0612-01 

UMR001-S004-1218-01 

UMR001-S004-1218-01 

UMR001-8004-1218-01 

UMR001-S004-1824-01 

UMR001-S004-1824-01 

UMR001-S004-1824-01 

Location 

UMR001-S003 

UMR001-S004 

UMR001-S004 

UMR001-S004 

UMR001-S004 

UMR001-S004 

UMR001-S004 

UMR001-S004 

UMR001-S004 

UMR001-S004 

UMROD1-S004 

UMR001-S004 

UMR001-S004 

CHAIN OF CUSTODY RECORD 

Case#:416 

Contact Name: Peter Lisichenko 

Contact Phone: 603-512-4350 

Analyses Matrix Collected 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/1812016 

Isotopic Uranium Soil 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soil 11/18.12016 

Gamma Spec (modified) Soll 11/18/2016 

Isotopic Thorium Soll 11/18/2016 

Isotopic Uranium Soll 11/18/2016 

Gamma Spec {modified) Soll 11/18/2016 

Isotopic Thorium Soil 11/18/2016 

Isotopic Uranium Soll 11/18/2016 

Gamma Spec (modified) Soil 11/18/2016 

A 

/,/ I /, //l' 
' / 

. 
✓ 

Sample Time 

11 :15 

12:30 

12:30 

12:30 

12:25 

12:25 

12:25 

12:22 

12:22 

12:22 

, 12:20 

12:20 

12:20 

· Special Instructions: Gamma Spec: K-40, Tl-208, Bi-212, Bi-214, Pb-212, Pb-214, Ra-226, Ra-228, Th-234, U-235, & Cs-137. 

Standard TAT, RFP# 416, PO# 0093240 

AH materials in the sample, including rock fragments and soil, must be analyzed. 

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organizalion) 

/I«- .?,jl,Jf/t ,?:;,- 'A ~ t"2,( :Jf 16• I 
4-a 4,.V:/ty3,, l~.Y #/,,<u.-t'7 (1,y.;:;,7<1~0 ; }6t?q&, 

;// 

Numb 

Cont 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

No: 2-120716-091830-0001 

Cooler#: 

Container 

16 oz 

8 oz glass 

8 oz glass 

16 oz 

8 oz glass 

8 oz glass 

16 oz 

8 oz glass 

8 oz glass 

16 oz 

8 oz glass 

8 oz glass 

16 oz 

Lab: PACE Analytical Services 

Lab Phone: 724-850-5600 

Preservative Lab QC 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

4C N 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

DatefTime Sample Condition Upon Receipt 

. 

' 
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1. Use the 'Print' button on this page to print your label to your laser or inkjet printer. 
2. Fold the printed page along the horizontal line. 

Page 1 of 2 

5-14.11 ID4:!Fl14EB 

3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned. 

Wam,ng Use-t.nly t>e ;mntf..'<l ong1nal label ,..,r 1;h1pp1nq. u~,og a pholocop,r 01 this label fr,r sh1p1 '" .i1pcse 1s fraudu,ent ,.,,,-i, ould 

resull 1n add111ona1 b,lllng harges, along 111,u, the CclnO.. ·,00'1 or your Fc·dEx acoounl nllmtnn 

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on 

fedex.com.FedEx will not be responsible for any claim in excess of $100 per package, whether the result of loss. damage, delay, non-

delivery,misdelivery,or misinformation. unless you declare a higher value, pay an additional charge, document your actual loss and file a 

timely claim.Limitations found in the current FedEx Service Guide apply. Your right to recover from FedEx for any loss. including intrinsic 
value of the package, loss of sales. Income interest. profit, attorney's fees. costs. and other forms or damage wh<>ther diracl. 
incidental.consequential, or special is limited to the greater of $100 or the authorized declared value. Recovery cannot exceed actual 

documented loss.Maximum for items of extraordinary value is $1,000, e.g. jewelry, precious metals, negotiable instruments and other 
items listed in our ServiceGuide_ Wrftten claims must be filed within strict time limits. see current FedEx Service Guide. 

https://www.fedex.co01/shipping/h1ml/t!n//PrintIFrame.btm1 12/7/2016 
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1. Use the 'Print' button on this page to print your label to your laser or inkjet printer. 
2. Fold the printed page along the horizontal line. 
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3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned . 

..r 1109 Us 'hr. C'~ri j ,n,. ,.1 1,.,-. .,t,.~ n 1 • ,,-~ 1 I • th s ~ • '""OSc- • , 11 n, ,,.,J ..ould 
a, ftQ ... ;.,o... ..af>' l y().. C.. =- I I "r 

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on 
fedex.com.FedEx will not be responsible for any claim in excess of $100 per package, whether the result of loss, damage. delay, non-
delivery,misnAlivery,or misinformation, unless you declare o higher value, pay an additional charge, document yuur actual loss and file a 
timely claim.Limitations found in the current FedEx Service Guide apply. Your right to recover from FedEx for any loss. including intrinsic 
value of the package. loss of sales. income interest. profit. attorney's fees, costs, and other forms of damage whether direct. 
incldontal,consoquonlial, or spocial is limited lo the 9real0r of $100 or 1118 autttorii:e(I declared value. Recovery cannot exceed actual 
documented loss.Maximum for items of extraordinary value is $1,000, e.g. jewelry, precious metals. negotiable instruments and other 
items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide. 

https://www.fedex.com/shippiug/l1lml/en/lPrintIFtame.html 12/7/2016 



ATTACHMENT E 
 

Radon Testing Summary Sheets  



Radon Testing Corp; of America 

2 Hayes Street; Elmsford, NY 10523, Phone: (914}345-3380 

Radon Testing Summary Sheet . 

Please fill out all pertinent information legibly 

Send R•~~~::;~ort to: ~~b ~ ?c L'Z-i .(o 

Company/Agen, Accu-View Property Inspections, Inc. 

P.O.Box641 
Address: Buffalo, NY 14051 

716-882-2200 
City: __ ----a·=w _ _______ _ _ ____ Zip: ____ _ 

Phone: ________ _ _ __ Fax: __________ _ 

Email: \ l'J -Co @ ""-ccu. V Cw IxYs~ul.--i' cN\S . Cc!YV\ 

Test Location Information: 

School District: ____________ School Code#: 

County: · ~\ll.£9-\1'.\. · Municipaljty: \..... ev-.J [S;-~---. -

Building/School Name=------------- -------,---

Addre~s:. 7 ::>D U;~\?e<·S'\cu.(\¼<X\. ~.; 
City: \_g») lS~ State: µ'd Zip: \ 4oq 2 

\\)'(1__.S·S ~ Placed by ID#: j_ SSoo~ 2- Retrieved by ID#: :j_ss DO~ 2 

Start Date: fJ-. \ \-2.0 \ 7 Stop Date: <o- \ L\- Lo\ 7 
Total# of detectors for this building: 8 -~----

. . 
PLEASE CIRCLE APPROPRIATE CONDIT(Ow..,.--..__ 

· Building Type: DayCare-{D) 
School-{S} 

·esidehtial- R 

Public School-(P) 
Non-Residential~(N) 

Unknown-(U) 

Structural Type of Building: Basement-(B} Crawlspace-(£) Slab-on-grade-(S) 

Other-(O) Unknown-CU) 

P~rpose of Test: · Scree11ing-(S) Real Estate-(R) . Post Mitigation-(PdM) . 

Test Conditions: Open House-(OH) 
Windy-(WY) 

Closed House-(CH} . Rainy-(RA) 
Unknown-(NO} 



Page_l _of L 
.Instructions: Tear off center bar coded label :fro,m detector and affix to sheet in spaces prov.ided. 
Please make sure top bar code label is left on detector. Record start & stop time: identify test 
location and. indfoate· if QA measurement for each detectqr. Use additional sheet~ as necessary~ 
Please:mark clearly if a!}y detector is missing or damaged at retrieval. 

-~ 
:Bar Code Label 

REMOVE THIS PORTION AND AFFIX 
TO TEST INFORMATION FORM 

2559505 

B ~ ( .f!:. A C,;- . ' (\ ' ·\.11 'itartTime': o ~ Vf\ Stop11me: __ v __ , ____ V - I 

toom#orotheridentifier: - SE Floor: E) 
I llllll lllll 111111111111111 lllll llil/ 11111111 

• 1J~ase cjrcle if QA Measurement: Blank Duplicate 

-
REMOVE THIS PORTION ANO AFFIX 

TO TEST INFORMATION FORM 
2559565 

Start~~e: f)', Z3 P. ~ Stoplimi:: 

)om#orotheridentifier: • 5\JJ 
B~~~ A vv, 

Floor: ___ t) ____ _ 

11111111111111/ll lllll lllll lllll lllll llll llll ease circle if QA.Measurement: Blank Duplicate 

. 

Floor:-----'=-"'°"--

DupJicate 

~ -- ") L. .t Bd l I - A\ ~ - x T1"me·. '- ~ .;:.:..\&./") S""op Time· c- -;;AO ,......., l REMOVE THIS PORTION AND AFFI .,..-.------ '" • • 

1~n1il1\itii1f U!liffiliM1 : * ~r~heridentme,; ~ u °'/:;? ~' Floo~ b -
Please circle 1f QA Measurement: Bla.nk Duplicate 

. - ~""rl lime: 5: ?J5 A l.t/"I Stop Time: 
REMOVE THIS PORTION AND AFFIX :\ . 

11lmiWi11ll~lilh1WW'i1 '* _
0

r~heridentifie;. u v ~ w, 
nt::cj::,e circle 1f QA Measurement: Blank Duplicate 

8~3°t AVVJ 
Floor: j_ 

---------------.:...~--- --------,----------

-- - THl&PORTIONANoilllX -fime:8~ q l-+\;\IV) StopTime:_·_B __ ~__.· - ......... --

•;;~~l\fiiilll11 # _or ot~eridentifier. h)f ~)coD 
Please circle 1f QA Measurement: Blank Duplicate 

I 



Page 2- of 'Z 
.Instructions: T~ar off center bar coded Iabel:from detector and affIX to sheet in spaces prov.ided. 
Please make sure top bar code label is left on detector. Record start & stop time, identify test 
location and. indicate· if QA measurement for each detectqr, Use additional sheers as necessary. 
Please:mark clearly if apy detector is missing or damaged at retrieval. 

"X:>_,.. r>orJaLabel 
REMOVE THIS PO 

TO TEST INFOR':!.~~ ANO AFFIX 

2471303 N FORM 

I IIIIII IIIII IIIII IIIII IIIII IIIII IIII IIII Ill! 

... 

itart Time': 8 ~ l-{$ A-rt"'\. stop Time: 

Room# orotlier identifier:,Sf__ ~ 
PI~ase circle if QA Measurement: Blank 

StartTime: Stop·Time: 

Room# or other identifier: 

Pfeas.e circle if QA Measurement: Blank 

Start Time: StopTime: 

Room# or other identifier: 

Please circle if QA Measurement: Blank 

Start1ime: Stop Time: 

5~~-SMr-) 
Floor: ..j_ 

Floor: z_ 
Duplicate 

Floor: 

Duplicate 
~ 

Floor: 

Duplicate 

• Room# or other identifier: Floor: 

Please circle if QA Measurement: Blank Duplicate 

StartTime: _______ _ StopTJD1e: _______ _ 

Room# or other identifier: · Floor: -------- ----

Please circle if QA Measurement: Blank 
I 

Duplicate 



ATTACHMENT F 
 

HPGe Soil Screening Reports  



--
Date: ------

9626 Niagara Falls Blvd Onsite Gamma Spec Screening Lab 
\ 

Gamma S ectrosco Detector work sheet. 

\ 
Sample 

Counted by Collection Sample Units Count Report Matches Sample 
(lnitfal,date) Geometry Analysis Number/Sample mmddyy Sample (GWET,GDR Time P,arameters 

Descri ti.on ID/Remarks hh:mm Quan Y,L. ft"3 eto s lnitlal date 

450cc 
,,,. ,~., .. 

S4~o ~ET SOIL ... , l\a.s 
7200 

450cc 1\-\1--11. 
~i,q C,u.)TT SOIL ,~: 7200 

450cc 11-,s--,"' 
753,a <1wET 7200 

I 
SOIL 

10'38 

\\·\\-lb 
7200 

Wit.tb\-~~ 'tO 
450 cc \~\!r 11-11- \b 

7200 SOIL oo\.Sl$-a - 103 555, Er 
450 cc H·t\-lb 

3?.l.8 O,w 7200 SOIL 103o 

I 
450cc 1\-1\-\1. 

\.\'.\O, I 7200 
~ SOIL cASS l,wEr 

\ \·11· \lo 
530,4 \:,WE.\ 

7200 
- tl.o\a-1>1 'l 

450cc \\-\\· \lo 
53-\,S Cu)Ef l 

SOIL & 
7200 

~Qffi \ 'lo 
450cc .i~1s-11, 

4l3.5 C,u)\:f 7200 SOIL 
Ll.t,\~ -511>3'-\~-o\ s 



~ilename : ER~0l,C:\GENIS2~\CAf1FILES\SM~- UMR001-S001-0006-0l.CNF 

Report Generated Oo 

Sample Title 
Sample Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Sample Size 

Sample Taken On 
Acquisition Staited 

Live Time 
Re,al Time 

Dead Time 

12/3/2-016 6:39:31 PM 

: OMR00l- SQ0l-0006-01 
: 450 cc Soil 

3.00 
100 
100 

1.000 

8192 
8192 
keV 

4. ,901E+002 GWET 

11/18/2016 
12/3/2016 

9 : 58:00 AA 
4: 39: 27 PM 

7200.0 seconds 
7201. 7 seconds 

0.02 \ 

Energy Calibration Used Done On 
Efficiency Calibratio·n Used Done On 
Efficiency ID 

10/24/2016 
9/27/2016 
ERT-0101 



Peak Analysis Report 12/3/2016 6 : 39 : 32 PM Page 2 

k~~*****~•***•****~****~•• •****~**•*~****••~*******••·•••***•~*k*k•**•*•~• 
~• *** PE AK AN ALYS l S ~ E PORT •••*~ 
,..~ 1\'itit*• * **ll' ♦ "tr ***.,,.** · *. ' "'**~-. ... ************* '.IJ. **•****,a,, ...... *** ;ti,~ .. -k"*"" * * it..Jt * **** * ·*** 

Detector Name: ERTOl 
Sample Title: UMROOl-S001-0006-0l 
Peak Analysis Performed on : 12/3/2016 

Peak Analysis Fxom Channel: 
Peak Analysis To Channe.l: 

6:39:32 PM 
100 

8192 

Peak ROl ROT Peak Energy E'WHM Net Eleak Net Axea Continul.llII 
No. start end centroid (keV) 

M 1 
m 2 
M 3 
m 4 
m 5 

6 
M 7 
m 8 
M 9 
m 10 

11 
12 
13 
14 
15 
16 
17 

M 1~ 

Ill 19 
20 
21 
22 
23 
24 
25 
26 
27 

294 - 319 
294- 319 
345- 381 
345- 381 
345- 381 
739- 753 
947- 974 
947- 974 

1173- 1205 
1173- 1205 
1308- 1315 
1.343- 1358 
1396- 1415 
1846- 1856 
2032- 2053 
2323- 2339 
2425- 2446 
2620- 2653 
2620- 2653 
2900 - 2915 
3634- 3652 
3867 - 3884 
4473- 4488 
4948- 4959 
5831- 5857 
6350- 6361 
7052- 7069 

300 . 04 
309 . 03 
349. 95 
360. 98 
371.50 
744.12 
954.69 
966. 77 

1180.63 
1199.47 
1311.80 
1353 .21 
1407.30 
1-351 . 91 
Z042 . 52 
2331. 97 
2436.31 
26,15 . 16 
2645. 98 
2907.50 
3643.48 
38 74. 62 
4480,99 
4953.09 
5844 . 01 
6355.110 
7060.94 

74.97 
77 .22 
87 .45 
90 .20 
.92.83 

186.00 
238. 64 
241. 66 
295.13 
299 . 84 
327.93 
338.28 
351.80 
462.97 
510 . 62 
.582. 99 
609 .08 
656.30 
661.50 
726.89 
910.90 
968. 6.9 

1120.2.9 
1238.33 
1461.08 
1588.94 
1765. 34 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted ac 1.000 sigma 

(keV) Area Unce.rt. Counts 

0,97 
0.98 
0.88 
0.89 
0.89 
1.10 
1.12 
1.13 
1.. 07 
1.07 
0.75 
1. 27 
1.10 
0.42 
I.Oo 
0.99 
1.33 
1. 27 
1 .28 
0.75 
1.32 
1.14 
1.05 
0.30 
1. 74 
1.35 
0,34 

2.13E+002 
3.12E+002 
8 . 2HH00l 
5 .64E+OOl 
1. SOE+002 
2. 07E+002 
8 . 83E+002 
1. 66E+002 
2. 71E+002 
5.29E+00l 
1.15E+001 
1..42E+002 
4.75E+002 
4. 79EHl01 
2 . 31E+002 
2 .72E-l-002 
3 .73£+002 
1.. 38B+00l 
l. 74E+002 
7.62E+001 
1.90E+002 
l.11E+002 
6.05E+001 
2 .• 60E+001 
8 . 96E+002 
2 .60E+001 
6.06E+001 

20 .4 3 
23.40 
16.85 
15.32 
19.48 
2.9 .90 
32. 86 
16 . 78 
19.65 
ll.. 38 
13.08 
24.27 
30. 39, 
13.38 
26.60 
.22.73 
25 . 52 
5.74 

12. 93 
14.63 
18.50 
16. 40 
12.71 
10.11 
30.65 

5. 79 
10.52 

2.94E+IJ02 
2 . 89Et002 
3.10E+002 
3.27E+002 
2 . 88£+002 
2 . 34£+002 
2 . 08E+002 
1.82.8+002 
1 . 34E+002 
l . 16E+002 
7.95£+001 
1. 48E+002 
l.26E+002 
5.51E+001 
1. 27E+002 
7.95E+OQ1 
7.43E+001 
4.19E+001 
4.95E+001 
4.58E+001 
4.51E-t001 
4.86E+001 
3 . 35E+tl0l 
3 . 00E-t-001 
9.97E+000 
3.00E-t-000 
1. 54E-t001 
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Detector Name : 
Sample Geometry : 
Sample Title : 
Nuclide Library 

:Nµclide 
Name 

+ K- 40 
Co-60 

'.> 

+ Cs- 137 

+ Tl-208 

+ .Bi- 212 

·r l?b-212 

+ Bi- 214 

ERTOl 

UMROOl-S001- 0006- 01 
Used, C: \GENIE2K\CAMF1LES\,E;RT_ LIBRARY LMDA.NLB 

Ene·rgy 
(keV) 

1460 .82 .. 
1 173 . 23 
1332.49 
2505 . 71 

32.06 
661. 66 .. 
72,80 
7 4. 97 .. 
84. 90 

277.36 
510,77 .. 
583,191' 
763 . 13 
860 . 56 

39 . 86 
727.33t 
785.37 

1620,74 
1806 . 00 

74 . Sl ~ 
77.11* 
87.30* 

115,18 
238.63* 
300 .09* 

76 . 86* 
89.81* 

38·6. 77 
454.77 
609 . Jl. .. 
665 . 45 
703 . 11 
719 . B6 
768 . '36 
i86,10 
906 . li 
934 . 06 
964 . 08 

1051.9.6 
1120,29• 

Yield. 
(%) 

10. 55 
9~ . B5 
9~ . 98 

0 . 10 
5.54 

84. 99 
2 . 02 
3 . 41 
1.51 
6 . 31 

22 . 60 
84.50 
1.81 

12 . 42 
1.06 
6 . 74 
1 . 11 
1.51 
0.09 

10 . 40 
17 . 50 

7 . 81 
0 . 59 

4 3 . 30 
3 . 28 
0 . 43 
0 . 24 
0 .30 
0 .29 

4 5 . 49 
1. 53 
0.4S 
o .39 
4.89 
0 .31 
1.26 
3.10 
0.36 
0. 31. 

14 .91 

Line MDA 
(pCi/GWET) 

Nucli,;le MDA 
(pCi/GWE'l'l 

5 . 0751E- 001 5 . 0aE- 001 
8,7956E-002 6.95E-002 
6 . 9469&-002 
O. OOOOE+Cioo 
1 . 0317E+003 4 . 42E- 002 
4.4157£-002 
7.5215E+OOO 6.SOE-002 
2 . 3903E+OOO 
5 . 9521E+OOO 
8 . 3179E- 001 
3 . 5474E- 001 
6 . 5016E- 002 
3. 7 985E-+000 
6 . 4454E- 001 
5 . 2987E+002 7 . 0GE- 001 
7 . 064 7El- 001 
6, 094 4 E-+000 
4 . 0270E+OOO 
5 . 69SOE+001 
7.8374 E-00l 9.16E- 002 
4. 1784E- 001 
6.9334E- 001 
9 . 361.BE+OOO 
9.1590E- 002 
9 . 9692E- 00l 
1.6907E+001 l.27E- 001 
2 . 1093E+001 
1 . 7756E+001 
1. 7188E+001 
1 . 2736E-001 
6 . 0269E-+000 
1 . 3436E+001 
l . 7161E+001 
1. 4 667 E:+000 
2 . 2613E+001 
S. 5563£+000 
2 . 0780E+OOO 
2 . 9482E+001 
2.1826E+001 
3.65'39E-001 

Activity 
(pCi/GWET) 

1.0992E+001 
-2.1412£- 003 

3.4540£-002 
0 . 0000£4000 

- 3 . 5216E+002 
l . 5669E-00l 

- 1 . 3900E+OOO 
4 . 4 l 71E+OOO 
9. Bll 7E.-002 
3.0162E-00l. 
1 . 7511E-00l 
2.2221£-001 

-4 .2681E+OOO 
2 . 6441£-001 

-9 . ~ 677 E:+OOO 
9 . 3903£- 00! 

-1.:22SlE+OOO 
2 .7709E+OOO 
1 . 2509E+001 
l.4485E+OOO 
1 . l374E+OOO 
4 . BOSBE-001 

-1 . i312E:+OOO 
7.7889£-001 
7 . 1718f;- 001 
4.6023~+001 
9 . 7870£+000 

-3 . 137 70E+OOO 
- 6 . 7 52 6E-io000 

S.9093E-001 
-2 . 446AE- 001 
-6 . 5297E+-0Cl0 
- 4 . 1386£ .. 000 

8 . 9600E - 002 
8.1399E+000 
3 . 6? 60E .... OCO 

- 4.6984E-001 
9 . 1733E+OOD 

- l.3915E-t000 
4.4723E- 0Cl 
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Nuclide Energy Yield Line MDA Nuclide MDA Activity 
Name ( keV) (\) (pCi/GWET) (pCi/GWET) (pCi/GWET ) 

+ Bi-214 1133 . 66 0 . 25 3 . 10778+001 l . 27E-00l 6.1235E+OOO 
1155 . 19 l.63 4.9759E+OOO - 3,0292E-001 
1207.68 0.45 2 . 0485£+00 1 8 . 3516E+OOO 
12313. 11 ~ 5.79 8 . S176E-001 5.2957E-001 
1280.96 1.43 5 . 9956E+OOO - 5 . 9382E-00l 
1377.67 4.00 1. 7407E+OOO 4.1855E-001 
1385.31 0. 76 7 . 6220£+000 -4.2939E+OOO 
1401.50 1.27 5 .1121E+OOO - 5 . 3973£+000 
1407.98 2.15 3 . 5029E+OOO 2.8438E- 001 
1509 . 23 2 .• 11 3.0900E+OOO 2 . 2245£-t,OOO 
1538.50 0.38 1. 2958E+001 -4.3180£+000 
1543.32 0.20 2 . 5730£+001 -3 . 7240£+000 
1583,22 Ci .69 1.1364£+001 -1.1454£+000 
1594 . 73 0 . 25 3 . l528E+001 - 6 . 0599£'1-000 
1599 .31 0 . 23 2. 7728E+001 -7 . 9524E+OOO 
1£6L28 1.15 5. 0174E+OOO 2 . 2944£--000 
1683.99 0 . 22 2 . 697 6E+00l 1 . 1829E-+001 
1729.59 2 . 92 2.33661:;+000 1 . 20431;;+000 
1764 .49* 15 . 40 3 . 7225E- 001 5.4283E- 001 
1847 ,42 2 . 11 2.7791E-t-000 -l . 0929E+OOQ 
1873,J.6 0 . 22 2 .5675E+001 7.7551E+OOQ 

> 2118 , 55 l.l4 O. OOOOE+OOO O.OOO<lE+OOQ 
> 2204. 21 5 . 08 0 . !)000E+O OO <l . OOOOE+OOQ 

+ Pb-214 53.28 1.20 4 . 8225E+001 1.33E-001 2 . 0674E+001 
74. 81* 6 .44 1. 2466E+OOO 2.3040E+OOO 
77 .11* 10.80 6,6687E:-001 1 . 8154E+OC0 
87.30" 4.84 1,1020E+OOO 7. 6382E-OC1 

242.00* 7. 43 4,7687E-001 8.6618&- 001 
2SE/.87 0.52 9 . 7192E+OOO 4.3333E+OOO 
274,80 0 . 47 1.0911E+001 -1. 3004'E+001 
295.22• 19 . 30 l.77:ZlE- 001 6 . 1060£-001 
351 . 93-.,. 37.60 1. 3333E-001 6.0545E- 001 
462.00"' 0.22 l.4970E+001 1. 2809E+001 
533 . 66 0 .19 3.0985E+001 -9. 7812E+OOO 
785 . 96 1. 07 6.5508E+OOO 1.3534E+OOO 
839,04 0 . 59 1.1750E+001 - 2.462SE+OOJ) 

+ Ra- 224 81 . 07 0 . 13· 7.0531£+001 8.77E- 001 -2. 58 OlE+OOl 
83 . 78 0 . 22 4.0536E-1-001 4.1003E+OOO 

240 . 99* 4. 10 8 . 7737E-001 1.. S937E+OOO 
+ Ra~226 81 . 07 0,20 4.6196E+001 l. 28E:+000 -:t. 6899E+OOl 

83.78 0.33 2.6415E+D01 2.67191:l+OOO 

94.90 0.15 4 . 8436E+001 -3.3946E+OOO 
186.21* 3.59 l . 2811E+OOO l . 5362E+OOO 

Ac-228 99,50 l,26 4 . 4266E+OOO 2. 29E-001 - 2 . 0B22E+OOO 
1251.07 :2.50 2 .3 399Et000 - 5 . 6262E-00l 
209 . 25 3 . 97 1 . 4.537E+ooo, -l.0596E-001 
270 . 24 3 .55 1.5641E+OOO 7.1286E-001 
328 . 00"' 3 . 04 9 . 5308E-001 1. 7799E- 001 
338 . 32"' 11.40 4. 2653E:-001 5.99438-001 
409. 46 2 . 02 2.9013E+OOO 2 . 5136E-- 001 



Nuclide MDA Report 12/3/2016 6:39:34 PM Page 5 

Nuclide tnergy Yield Line MDA Nuclide MDA Activity 
Name (keV) (%) (pCi/GWET) (pCi/GWET) (pCi/GWET) 

Ac-228 463 . 00* 4.45 7 . 547BE-001 Z.29E- 001 6.4583£-001 
155. 31 1.03 6 . 4145E+OOO -3.7573E+OOO 
772 . 29 le . 52 4.7793E+OOO 2 . 8236E+OOO 
7 9-4. 94 4 . 31 1. 7363E+OOO 7 . 5345E:-001 
835.70 l. 70 4.1709E+OOO 2.6714Et000 
911. 20" 26 .20 2. 2934.E- 001 6.6.507E-001 
964. 7 9 4 . 99 2.2118E+OOO 6 . 2550E-001 
968 . 96" 15 . 90 3.8951E- 001 7 . 1063E-001 

1588.20"' 3 . 06 7.1935£-001 l.20BlE+OOO 
1630 . 6"2 1.52 4.1209E+OOO -1 .6937E-t000 

Th- 228 84 . 37 1.26 7.0564E+OOO 7.06E+OOO 7.6631S-001 
131.. 61 0 .1 3 4.4085E+001 -1.9219E-t-001 
166.41 0 .10 4.9601E+001 l . 2864E-001 
215 . 98 0.25 2.1479E+001 7.6026E-t-000 

Pa- 234m 258.23 0.07 6 . 8150Et001 8.90E+OOO 1 . 551:lEtOOO 
742 . 81 0.09 6 . 2247E+001 -2.6764E+001 
766.36 0.32 2 . 1822E+001 -1.6231E+D01 
786.27 0 . 05 1 .3213&+002 9.7709E+001 

1001-. 03 0.85 (l . $Q26E+OOO 2.6934E.+000 
1737.77 0.02 2 . 4 3BOE+OD2 -s. 7066F.+002 

Th- 234' 63.30 3. 75 6 . 1-892E+OOO J. . 16£+000 - 1. 3897E+OOO 
92.59"'- 4.33 l .1.607E+OOO 6. 91741::- 001 

112.81 0.22 2 . 5020£:+001 -3. 0434Et000 

.,. = NucJ.ide identifi .ed di;iring c.he nuclide ioem;.ificai:ion 
*~Energy line tound in the spectrum 
> = Calculated MDA is z~ro due to zero counts in the regi-0n, or 

the region is outside the spectrum, or has not been calcul.ated 
@=Half-life too short to be able to perform the decay correction 
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Sample Title: UMROOl-SOOl-0006-01 
Nuclide Library Used : C: \GENIE2K\CAMrILE.S\ERT_LIBRAR1_LMDA.NLB 

•• ♦ ••••• • ••••••••••• I DENTIFIED NUCLIDE$ . .......... ........ . 
Nuclide ld Energy 
Name Confidence (keV) 

K-40 
Cs-137 

Eu-152m 
Tl-208 

Bi-211 
Bi- 212 

Pb- 212 

Bi-214 

0.990 
0 .992 

0 . 980 
0 . 709 

0,908 
0 .554 

0.985 

0.550 

1460.82* 
32.06 @ 

661. 66* 
89 .85* 
72.80 @ 
74 .97* @ 
84.90 @ 

277.36 
510 .77* ~ 
583.19" 
763.13 @ 

860.56 
351.03* 

39.86 @ 

727.33* 
785,37 

1620 .74 
1806 . QO @ 

74,81* 
77.11• 
87,30* 

115.18 @ 

238 . 63* 
300 . 09* 
76. 86* @ 

89.81*@ 
386. 77 @ 
454.77 @ 
609 . 31* 
665.45 @ 

703 . ll @ 

719 . 86 @ 

768 . 36 
786. 10 @ 

806 . 17 @ 
934 . 06 
964.08 @ 

1051.-96 @ 

1120 . 29 .. 
1133.66 @ 
1155.1 9 @ 

Yield 
(%) 

10 . 55 
S . 54 

84.99 
69 . 90 
2.02 
3 .41 
1.51 
6 . 31 

22.60 
84 . 50 
1. 81 

12.42 
13.00 
1.06 
6.74 
1.11 
1.51 
0.09 

10. 40 
17.50 
7.81 
0.5_9 

43.30 
3 . 28 
0 . 43 
0 . 24 
0 .30 
0 . 29 

45. 49 
1. 53 
0. 48 
0 . 39 
4 .• B 9 
0 .31 
1.26 
3.10 
0.36 
0 . 31 

14 . .91 
0 . 25 
l . 63 

Activity 
(pCi/GWET) 

Activ~ty 
Uncertainty 

l.09917E+00l 4 . 82938E-001 

l.56694E-001 1.24741E-002 
3. 42'363E-002 ,9 ,367 6'.le:-003 

4 .41 770E+000 

l . 75105E- 001 
2 , 22206E-OO;L 

1. 75344E+000 

9.'.39031E-0.01 

1. 44850E+000 
1.13744E-t-OOO 
4.80577E-001 

7.78888E- 001 
7 .17181£-001 
4 .60233E+001 
9.'78704E+OOO 

5 . 90926E-001 

4 . 47234E-001 

4 . 49627E-001 

7 . 81276£-002 
2 . 0507 1E:-002 

l. 34969E-001 

1. BZ767E- 001 

1.53233£-001 
.9 . 96720£- 002 
l.01Q23E- 001 

4 . 605"/SE-002 
l,57255E- 001 
4. 05B99E--t-OOO 
2.70081E'l'OOO 

4. 4 3233E- 002 

9 . 45663E-002 
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Nuclide Id Energy Yield Aci:ivity Activity 
Name Confidence (keV) [~) (pCi/GWET) Unce.1:tainty 

Bi-214 0.550 1207, 68 @ 0.45 
1238 . 11* 5. 79 5, 29572E- 001 2.06425E- 001 
1280.96 @ l. 43 
1377.67 4.00 
1385.31 @ 0 . 76 
1401.. 50 @ 1.27 
1407,98 @ 2.15 
1509.23 @ 2.11 
1.538.50 @ 0. 3·8 
1543.32 @ 0.20 
1583.22 @ 0.69 
1594.73 @ 0 . 25 
1599.31 @ 0.23 
1661. 28 @ 1.15 
1683.99. @ 0.22 
1729.59 @ 2 .92 
1764.49· 15. 40 5.4282BE-OO.l l. 05886E- 001 
1847.42 @ 2 . 11 
1873.16 @ 0.22 
2118,55 @ 1 . 14 
2204.21 @ 5.08 

Pb-214 0.944 53,28 @ l. 2J) 
74.81 .. 6.44 2.30401E+QOO 2 .46241E- 001 
77.11* 10 . 80 1 . 81536E+OOO 1. 645768-001 
87.30* 4.84 7.63817E-001 1. 612148-001 

242.00 • 7 . 43 8.66183E-001 9.63547£-002 
258.87 G 0.52 
274.80 ll 0.47 
295.22• 19.30 6.1CJ596E-001 5 .10003E- 002 
351. 93* 37.60 6.05447£-001 4.62069E-002 
462.00* @ 0.22 l.28088E+001 3.6452lE+OOO 
533.66 @ 0 .19 
785.96 @ 1.07 
839.04 @ o.59 

Ra- 224 0 .825 81. 07 @ 0 .13 
83.78 @ 0,22 

240.99" 4.10 1 . 59365£+000 l. 7677hE-001 
Ra-226 0.773 81.07 @ 0 . 20 

83.78 @ 0 . 33 
94.90 0 0 . 15 

186.21"' 3 . 59 1. 5361'9E+OOO 3 . 04986E-00l 
Ac-228 0. 452 99.50 @ 1.26 

129.07 @ 2.50 
209 . 25 3.97 
270.24 3.55 
3213.00 .. 3 .04 l.77986E- 001 2.03067E-001 
338 . 32* 11.40 5.99431E-001 1. 07111E-001 
409.46 @ 2.02 
463.00* 4.45 6 . 458268-001 1 . B5210E-001 
755.31 @ 1 . 03 
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Nuclide Id Energy Yield Activity Activit.y 
Name Confidence (keV) ( %1 (pCi/GWET ) uncertainty 

Ac-2 28 o. 452 TT2 . 29 @ 1.52 
794-.94 4.31 
835 .70 @ 1.70 
911. 20* 26 .20 6.85067E-001 7.38744E-002 
964.79 4,99 
968. 96* 15.90 7.10633E-001 1. 08237£- 001 

1588.20* 3 . 06 L 20813E+OOO 2 . 7 4 962E- 001 
1630.62 @ 1. 52 

Th~234 0.453 63.30 3 .7 5 
92.59* 4.33 6. 91738E-001 l . 93258E- 001 

112,81 @ 0 . 22 

*=Energy line found in the spectrum. 
@ = Sne:t:gy line not used for Weighted Me~n Activity 
Energy Tolerance : 1,000 keV 
Nuclide confidence index threshold = 0.45 
Errors quoted at 1 .000 sigma 
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Nuclide Wt mean Wt mean 
Nuclide Iq Activity Activity 
Name Confidence {pCi/GWET) Uncei-tainty 

r<-40 0.990 l.0991'72Et001 4.82938'.lE- 001 
X Cd-109 0.946 

Cs-137 @ 0 . 992 l.566938E-001 l.247408E-002 
Eu-152m 0.980 3.227197E- 002 9.363884E- D03 
Tl-208 @ 0.709 2.242179£-001 2.040488E-002 
Bi- 211 0 . 908 l . 495877E-001 1 . 8.93073E-001 
Bi-212 @ d . 5S4 9 . 390308E-001 1 . 827673E-001 
Pb-212 @ 0 . 985 7. 070679E-001 3 . 7035018- 002 
Bi- 214 @ 0.550 5.615237E- 001 3.6871040- 002 
Pb- 214 @ 0 . 944 5.537954E- 001 4.668122E-002 
Ra-224 @ 0.825 5 . 747490E-001 1.9557048- 001 
Ra-226 Q 0.773 l.53ti1.88E!+OOO 3 . 049859E- O(ll 
Ac-228 @ 0 . 452 6.566801E-001 4.729046E-002 
Th-234 @ 0 . 4!!3 6 . .917375£-001 l.932583E-001 

? = Nuclide is part of an undetenni.ned solution 
X = Nuclide rejected by the interference anal ysis 
@ = N'.uclide contains energy lines not used in Weighted Mean Activity 

Errors quoted at 1 . 000 s i gma 

V N I D E N T I F 1 E D 

Peak Locate Performed on~ 
Peak Locate From Channel : 
Peak Locate To Channel: 

P8AKS 

12/3/2016 
100 

a192 

Peak CPS 

********** 

6:39 : 32 PM 

Peak 
No . 

Energy 
(keV) 

eeak Size in 
Counts per Seoond % Uncertainty 

Peak 
Type 

M 18 656.30 l. 9152E-003 

M = First peak 1n a multiplet region 
m G Other peak in a multiplet ~egion 
F = Fitted singlet 

Errors quoted at 1 . 000 sigrua 

41.60 sum 

Tol. 
Nuclide 



l 

Date: 

\ 
·-

9626 Niagara Falls Blvd Onsite Gamma Spec Screening Lab 

I Gammas Detector work sheet. 
Samp 

' 
Counted by Collectioo Sample Unils Coul\t Report f,1atches Sample 
(lnltial,date) Geometry Analysis Number/Sample mmddyy Sample (GWET,GDR Time Palameters 

Descrl lion ID/Remarks hh:mm Quan Y L ft•a etc lmllal, date 

450cc '"41-11.> 
SOIL 955 

7200 

450cc - -u .. 
SOIL 

7200 

450cc 511o. I Gwrr 7200 
1 SOIL 

'SO 

~ 
450 cc 1\- ~1~ 

~ .D ~w~ 7200 
Ii> liP SOIL 

!55 

I 
450cc \\-\S·\ lo 

111.4 (;WET 7200 
(l.C. t 

SOIL laa5 

450cc 
11-1 _, 

5~3,5 (,WIT }Q:JJ.l# SOIL \-SOoi·Q\&--b 
7200 

:)4:). 

450cc \\-IS ... I~ 
4QD.4 ~ET 7200 

ct (,ld.t, SOIL lJ.iao\ •swt-!U'I ·Cl \~;>. 0 

450cc lll~l~ \~-01- b 

STD l SOIL Q-d.l~ oqa33 111.0 7200 

\ 

450cc 1~-oi~tb SfD SOIL ~~~-3~- ISS3 I 7200 

450cc l \ 
SOIL 

7200 



*~~*~••~~*~•~~~****•**w•~#*****~•~~*********•*~***~~•~~~~•••~~**•~***~*• 
***~* GAMM A SPEC TR OM AN ALYS IS *~*** 
**********~****~****~***•*************~**+*****~k*+***•*****•**~**~**~••• 

Filename: ERT01,C:\GENIE2K\CAMFILES\SMP-UMR001-S001-0612-01.CNF 

Report Generated On 

Sample Title 

12/5/2016 5: 41134 PM 

Sample Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Tilqe 
Real Time 

Dead Time 

: UMROOl-S001-0612-01 
450 cc Soil 

3 .00 
100 -
100 -
1.000 

81.92 
8192 
keV 

4.903E+002 GWET 

11/18/2016 9 :.55:00 
12/5/2016 3:41:30 

7200.0 seconcls 
7201.~ seconds 

0.02 % 

Energy Calibration Osed Done On 
Efficiency Calibration Used Done Oh 
Efficiency ID 

AM 
PM 

10/24/2016 
9/2?/2016 
ERT0101 
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••~~ • •• • ••••••••w* ** •* • *~• t • ♦ *~ * * *•** * ** **** **•~~•••• • •• ••• ••~••*••~•••••• 
****• PE AK AN ALYS IS REP O RT *~*** 
······ •• * • ~ * *~****** ♦ *• ~•~ *** * * * ** •W ~* • * ** *** ~•~ • ~t~W ~ * ~ ~ * * * ** ** ~ •~ **~•*·* 

Detector Name~ EF!.TOl 
Sample Title: UMROOl- S001-0612- 0l 
Peak Analysis Performed on : 12/5/2016 

Pe a k Anal ys i s From Channel : 
Peak Analysi s To Cha nnel : 

5 : 41 :34 PM 
100 

8192 

Peak ROI ROI Peak Ener gy 
No . start end centroi1i (keVl 

FWHM Net Peak Net Area Continuwn 

M l 
m 2 
M 3 
m 4 

5 
6 
7 

M 8 
m 9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

M 26 
m 27 

.:Re 
29 
30 

294- 314 
294- 314 
343- 365 
343- 365 
608- 619 
738- 754 
834- 845 
945- 974 
945- 974 

117 4- 111n 
1193- 1204 
1307- 1317 
1346- 1362 
1395- 1416 
1844- 1858 
1979- 1988 
2030- 2053 
2322- 2342 
2427- 24 4.6 
2640- 2~53 
2899- 2917 
3170 - 3188 
3209- 3219 
3434- 34 47 
3632- 3655 
3850 - 3884 
3850 - 3884 
447'.l- 44 89 
5830- 5857 
7052- 7071 

299.96 
308 . 98 
349 . 30 
360 . 82 
615 . 02 
744.10 
637. 37 
954 . 68 
966 . 71 

1180.72 
1200 . 73 
1311. 96 
1352 . 96 
1407.38 
lBS0 . 85 
1983. 29 
2042 . 36 
2331 . 94 
2 436 . 47 
2645 . 45 
290.8 . 43 
3178 . 64 
3214 . 15 
344 1. 53 
3643 . 72 
3857. 47 
3875 . 14 
4460.64 
5843 . 97 
7059 . 37 

74 . 95 
77 . 20 
87 . 28 
90 . 16 

153.72 
185 . 99 
209 . 31 
238 . 64 
241 . 65 
295 . 16 
300 . 16 
327 . 97 
338 .22 
351 . 83 
462 . 70 
495 . 82 
510 . 58 
58;2. :C,8 
609 . 12 
661 . 37 
727 . 12 
794 . 68 
803 . S!i 
860. 41 
910 . 96 
964. 40 
968 . 82 

1120 . 21 
1461.07 
J..764 . 94 

M = First peak i n a multiplet .region 
m = Other peak in a multiplet region 
F = £i'i cted .singl et: 

Errors quo'ted at 1.000 s i gma 

(keV) Area Oncert . Co~nts 

0 . 95 
0 . 95 
0 . 66 
0.66 
0 . 30 
1.24 
1 . 23 
1.12 
1.12 
0 . 97 
0 . 76 
0 . 44 
1.28 
0 . 87 
0 . 76 
0 . 31 
1.85 
1.54 
1 . 22 
Q. 98 
1. 20 
1. 25 
o.:n 
0.30 
1.59 
1.47 
1 . 47 
0 . 50 
1.85 
0.47 

2 . 29Et002 
3 . 84E+002 
6 . 89E:+001 
4 . 04£+001 
L 19E+001 
2 . H)E+002 
8.26E+001 
1.12E+003 
2 . 00E+002 
3 . 06£+002 
5 . 48E+001 
2.00E+OOl 
2.38E+002 
6.40E:+002 
6 . 56E+00l 
1.148+001 
2 . 60E+002 
4.08E+002 
4 . 48E+D02 
6 . 58£+001 
9 . 58E+001 
5.33£+001 
l.50E+001 
2 . 70E+-001 
3.16E+002 
4 . 47E+001 
l. 33£+-002 
8.4.6E+001 
1.29E+003 
7.65E+001 

21. 74 
26. 28 
35 . 23 
20.87 
26 . 6.1 
34 . 96 
24 . 01 
36. 50 
17. 77 
26. 0.8 
19 . 60 
16. 76 
26 . 45 
35 . 53 
18 . 14 
9. ~4 

28 . 49 
26 . 6~ 
27. lS 
15 . 73 
16 . lQ 
l4 , 13S 

9 . 55 
11 . ~4 
2 1. 28 
8. 64 

13 . 30 
15 . 96 
38 . 02 
l.l • 37 

3 . 73£+002 
3 . 65E+002 
2 . 92E+002 
3 . 09E+002 
2 . 78E+002 
3.20t+002 
1 . 95E+002 
2 .19E+002 
l . 97E+002 
1 .36E+002 
l . 31E:+002 
1. 09E+002 
l . 47E+002. 
1 . 66E+002 
9 . 14E+001 
3. 86E+001 
l. '.38E+002 
6 . 37E+001 
8.26E+001 
6 . 52E+D01 
4 . 82E+001 
4 . 97E:+001 
3.lOF;+OOl 
4.20£+001 
3 . 35E+001 
4. 05.E+00l 
4 . 94E+0D1 
5 . 44E+001 
3 . 49E+001 
l.55£ 1001 
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Detector Name: t:RTOl 
Sample Geometry : 
Sample Title: UMROOl-SOOl- 0612-01 
Nuclide Library Qsed: C:\GENIE2K\CAMFILES\ERT_LIBRARY LMDA.NLB 

Nuclide E:nergy Yiel d Line MDA Nucl ide MDA Activity 
Name (keV) (%) {pCi/GWET) (pCi /GWET} (pCi/GWETJ 

+ K-40 1460 . 82* 10 .55 8 .1387E- 001 8.l4E- 001 1.5906£+001 
Co-60 1173,23 99 . 85 9 . 222.0E-002 8 . 62E-002 5 . 4605E- 002 

1332. 4 9 99 . 98 8 . 6195E- 002 7. 9492E-OO:l 
> 2505 . 71 0 .10 O. OOOOE+OOO O. OOOOE+OOO 

i' Cs-137 32.06 5.54 l. 0822E+003 5,S9E-002 - 3.2718E+002 
661 . 66 .. 84 . 99 5 . 8901E- 002 5 . 92!s5E:-002, 

+ Tl- 208 72 . 80 2 . 02 8 . 2653E+OOO 7.lBE-002 - l . 14!HEf000 
74,97"' 3.41 2 . 6918E+OOO 4 . 7557E+OOO 
84.90 1.51 6.4510E+000 l . 8057E+OOO 

277 .36 6 . 31 9,. lOlBE- 001 3 . 61 JlE- 002. 
510.77 * 22 . 60 3.7393E- 001 2.5778E- 001 
583,19"' 84 . 50 7.1839E- 002 3.3756E- 001 
763.13 1.81 4 . 1.234E't-000 -3 . 9844E-.000 
860.56* 12 . 42 3 . 9711E- 001 2.0351E-001 

+ Bi- 212 39.86 1. 06 5.7526E+002 7 . 67E-00l 7 . 9126E+001 
727.33* 6 . 74 7 . 6738E- 001 l . 1834E+OOO 
785.37 1 .11 6.1038E+OOO 3 . 9455.;-001 

1620 . 74 1 . 51 4 . 9240E+000 2 . 0073E+OOO 
1806 . 00 0.09 7 . J,294E+001 3.1539E+D01 

+ f>b- 212 74.81* 10 . 40. B. 82 61E-001 9.39E-002 1. 5593E+OOO 
77.11* 17 . 50 4.6.9llE-001 l . 4019E+OOO 
87 . 30* 7 .Bl 6. 7742E-00l 4 . 0S21E-00l 

115 . 18 0 . 59 l. OOOlE+OOl l.8831E+OOO 
238 . 63* 43 . 30 9.3893E-002 9.9706E:- 001 
300 . 09~ 3.28 l . 1848E+OOO 7,459.;!E-001 

+ Bi- 214 7 6 . 8 6* 0 . 43 l.8944E+001 l. JOE- 001 5 . 6614E+001 
89.81-> 0 . 24 2.0550E+OO:L 7 . 0140E+OOO 

386. 77 0 . 30 l . 8503E+001 -2 . 1326E-001 
454 . 77 0 . 29 2.1562E+001 -4 . 1060Ef000 
609 ,31* 45 .4 9 l.2987E-001 7.1060E-001 
665,45 1. 53 5 . 5819t'.:¾000 3 . 5958E+OOO 
703 . 11 0 . 48 1.54926+001 8. 27 3 6E+000 
719.86 0 . 39 l. 7485E+001 -4 . 3181E+OOO 
768. 36 4.89 l.4798E+OOO - 8.6663E- 003 
786.10 0 . 31 2.2527E+00l 9 . 5320Et000 
806.17 1.26 5.5736E+OOO -1. 6193E+OOO 
934.06 3 . 10 2.5466E+OOO - 4 . 5740E-001 
964.08* 0 . 36 l. 2218E+001 l . 2265E-+00l 

1051.96 0 . 31 2 . 4951E+001 -2.3341E+OOO 
1120 . 29* 14 . 91 4 . 6804E-D01 6. 2507E- 001 
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Nuclide Energy '.field Line MDA Nuclide MDA Activity 
Name (keV) (%1 (pCi/GWET) (pCi/GWET) (pCl/GWET) 

+ Bi- 214 1133.66 0.25 3.421BE+001 1 . 30E-001 -1 . ()OQ6E+001, 
1155 . 19 1. 63 S.5960E+OOO - 4. 69626-001 
1207 . 68 0 .45 2.2073E+001 3.3408E+OOO 
1238. 11 5 . 79 1. 774BE+OOO L4140E+OOO 
1280.96 1.43 6 . 0727Et000 1 . 3188 Ei+OOO 
1377. 67 4. 00 2 . 0956E+OOO 1. 3310E+OOO 
1385 . 31 o. 76 9 . 2982E+OOO -L2291E+001 
1401. 50 1.27 5.5030E-t-000 -4.0396E+OOO 
140'1 . 98 2.15 3.1593E+000 1.'6486B+OOO 
1509.23 2.11 3.1488E+OOO 1.0807&+000 
1538.50 0.38 1.7394E+001 2.9037E-001 
1543.32 0 . 20 3 .142BE+001 -9.8073B- 001 
1583.22 0,69 1. OS07E+001 - 8 . 5916E-001 
1594.73 0.25 3.1515E:+001 4 . 9571E:+ooo 
1599 . 31 0.23 2.9805E+001 -l.2077E+001 
1661.28 1.15 5 . 5672E+OOO -1.5080£-001 
1683 . 99 0.22 2.8856&+001 3 . 6705E-t-OOO 
1729 . 59 2.92 2.48 40£+000 7 . 4 64 BE-001 
1764. 49"' 15.40 3 . 7969E-001 6.9888E- 001 
1847.42 2.11 2 . 4327£+000 -1.4152E+000 
1873.16 0 . 22 2.6595E+001 -7. 9323E-+000 

> 2118.55 1.14 O. OOOOE+OOO O.OOOOE+OOO 
> 2204.21 5 . 08 O. OOOOE-t-000 O.OOOOE:-+000 

+ Pb-214 53.28 1.20 4.9900E+001 l.SG'E- 001 1.1894E-.001 
'14 . 81* 6.44 l.4012E+OOO 2.4755-e:-.ooo 
77 . ll* 10 . 80 7. 4 725£-001 2.2331E+OOO 
87.30* 4. 84 l.0746E+OOO 6 . 4278£-001 

242.00* 7.43 4 . 9580E- 001 1. 04 28E-t-b00 
258 . 87 0.52 1 .06236+001 - 6 . 1386£-001 
274.80 0 . 47 l.2130E+001 -6.1968E+000 
295.22* 19.30 2 . 0844E:-001 6.8771£-001 
351.93* 37.60 1. 5565E-001 8.1876E-001 
462 . 00* 0.22 2 . 08-S9E+001 1. 7524E+001 
533. 66. 0.19 3 . 15041::+001 -1.5969E+001 
785.96 1.b7 6.48b9E+OOO -l,2696E-00l 
839 . 04 0.59 1. 4124E+001 l.3899E+001 

+ Ra- 224 81. 07 Q.13 7.6412E+001 9.14E-001 -9 .5420E+00l 
83 .78 0 . 22 4 . 3102E+001 7.22686+000 

240.99" 4 .10 9 .1397E:-001 1,9224E+OOO 
Ra-226 Bl. 07 0.20 4.9951E+00l. 1.52E+OOO -6.2376E+00l. 

S3.7S- 0.33 2.8033£+001 4.7()01E+OOO 
94.90 0.15 5.1806&+001 6. 63656+001 

186 .21* 3 . 59 1. 524 4 Ei+OOO l.5611E+OOO 
+ Ae--~28 99.50 1.26 4.8059E+OOO 2 .19E-00l -3.9631E:-001 

129,07 2 . 50 2.6864E+OOO 2 . 5739.E+OOO 
209 .25* 3.97 9 . 8909E- 00l 7 . 7094E-001 
270 . 24 3 . 55 1. 7515£.+000 l. l956Et000 
32B . OOt 3.04 1.20868+000 3 . 1054E-001 
33B . 32"' 11 . 40 4.3395£- 001. 1.Q052E+OOO 
409 . 46 2 . 02 2.8944E:+000 J.329BE- 001 
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Nuclide Energy Yield Line MDA Nuclide MDA Activicy 
Name (keV) ( \) (pCi/GWET) (pCi/GWET) (pCi/GWET) 

+ Jl.c-228 463 . 00* 4 . 45 l.0553E+OOO 2 . 19E-001 8.8530E-001, 
755 . '.31 1.03 7. 0859E+OOO -5. 21661::-001. 
772.29 1. 52 4.6943E+OOO -2.0395E+OOO 
794 . 94"' 4 . 3J. 1. 2952E+OOO 1 . 09481::+000 
835 . 70 1. 70 5.0255E+OOO 1 . 9179E-t-OOO 
911. zo• 26.20 2 . 1881E- 00l 1.1564E+OOO 
964. 79* 4.99 9 . 0414E--001 9.0762El-001 
968. 96* 15.90 '.l . 1237E-00l 8.5064E:-001 

1588 . 20 3.06 2 . 5926E+OOO 4. 2567E-00l 
1630 . 62 1. 52 3 . 9714E+OOO 1. 4 0 4 2 E+OOO 

Th-228 84 . 37 1.26 7 . 6108E+OOO 7 . 61E+OOO L8422E:+OOO 
131.61 Q.13 4.9BB7E+001 7.0036E+OOO 
166. 41 0.10 5 . 5568E+001 1.4Q98E+OOO 
215.98 0.25 2 .1624E+001 4.6833E-001 

Pa- 234n, 258 .23 0 . 07 7 . 5493£+001 9.47E+OOO 8 . 4184E+OOO 
742 .81 0 .09 6.9911E+001 5.1452E+001 
766.36 0.32 2.3449E+001 7 . 9075E+OOO 
786. 27 0 . 05 1.3031E+.002 4.6458E+001 

1001,03 0.85 9 .4663E+OOO 3 . 2840E+OOO 
1737,17 0 . 02 2.7439E+002 -1.1823E+002 

Th-234 63 ,30 3.75 6.6491E+OOO 2.00E+OOO l.3953£+000 
92,59 4.33 2.0030E+OOO 2. 6002£+000 

112. 81 0.22 2.7359E+001 3. 2760E,.OOO 

+=Nuclide identified during the nuclide idencificat:ion 
•=Energy line found in tne spectrum 
> = C~lculated MDA is zer~ due to zero counts in che region, or 

the region is outside the spectrum, or has not been calculated 
0 = Half-life too short to be a.ble to perfor111 the decay correction 
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Sample Title : UMROOl-SOO l-0612- 01 
Nuclide Libr a r y Osed : C: \GENIE2K\CAMFILES\ERT_LIBRARY_LMDA . NI,B 

IDENTIFI ED NUCL1DES • • •• ••• • ♦ ... . ....... . 

Nuclide Id Energy 
Name Confidence ( keV) 

K-40 0.991 1460 . B2* 
Cs-137 0.983 32 . 06 @ 

661 . 66* 
Eu-152m 0.9B4 89 . 85* 
Tl-208 0 . 835 72 . 80 @ 

74 . 97 .. @ 
84 . 90 @ 

277 . 36 
510.77* @ 
5!f3 .19* 
763 .13 @ 

860.56* 
Bi- 211 0 . 904 351.03• 
Bi- 212 0 . 570 39 . 86 @ 

727.33* 
785.37 

1620 . 74 
1806. 00 @ 

Pp-212 0.986 74 . 81* 
77 , ll* 
87 . 30* 

115 . 18 @ 

238.63 .. 
300.09 .. 

Bi-21.4 0 . 498 76 . 86"' @ 

89,81*@ 
386,77 @ 
454.77 @ 
609.31+ 
665.45 @ 
703.11 @ 

719.86 @ 

768,36 
786.10 @ 
806.17 @ 
934.06 
964 . 08*@ 

1051. 96 @ 

1120 . 29* 
1133 . 66 (! 

1155 . 19 @ 

Yiel d 
(%) 

10 . 55 
.S . 54 

84. 99 
69 . 90 
2 . 02 
3 . 41 
1.51 
6 . 31 

22.60 
84 . 50 
l. 81 

12 . 42 
13 . 00 
1 . 06 
6.7 4 
1.11 
1.51 
0 . 09 

10 .40 
17 . 50 

7 . 81 
0 . 59 

43 . 30 
3 . 28 
o. 43 
0.24 
0 . 30 
0. 29 

45 . 49 
1. 53 
0 . 48 
0 . 39 
4 . 89 
0 . 31 
1.26 
3.10 
0 . 39 
Q. 31 

14. 91 
0 .25 
l. 63 

Activity 
(pCi/GWET) 

1.59056E+001 

5 . 92850E- 002 
2 . 45424E--002 

4 . 75573£+000 

2.57776£- 00 1 
3 . 37558E-001 

2.03513E-00 l 
2 . 37161E H)00 

1.18339E+OOCJ 

1 . 55933E+OOO 
1. 401926+000 
4 . osa09E-DO'l 

9 . 97061E- 001 
7 .4 5917£- 001 
S. 66143E+001 
7. 01396£+000 

7. 10601E-001 

1. 22653E+OOl 

6.25066E- 001 

Activity 
Uncertainty 

6 . 36956£-001 

1 . 42712£- 002 
1.27017E- 002 

4.80176E-001 

8 . 37 529E- 002 
2 . 50493£-002 

9 . 01198£- 002 
1.64955£- 001 

2 . 02279E- 00'.l 

1. 63742£-001 
1. 14980£- 001 
2 . 0811 1£'-001 

5 . 58204£- 002 
2 . 68382E-001 
4 . 68278E+OOO 
3 . 63872£+000 

4 . 82567£-002 

2.42117E+QOO 

1 . 18899£- 001 
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Nuclide Id Energy Yield Act:iv-ity Activity 
Name Confidence (keV) ( t) lpCi/GWET) Uncertainty 

Bi-214 0.498 1207. 68 @ 0 . 45 
1238.ll 5.79 
1280. 96 @ 1.43 
13n. 67 4.00 
1385. 31 @ o. 76 
1401. 50 @ 1.27 
1407 . 98 @ 2.1s 
1509.23 @ 2.11 
153fL 50 @ 0.38 
1543 . 32 @ 0 . 20 
1583.22 @ 0.69 
1594.'73 @ 0.25 
1599.31 @ 0.23 
1661 , 28 @ l.15 
1683 , 99 @ 0.22 
1729.59 @ 2.92 
1764.49* 15.40 6.98884E-001 l. l4958E-001 
1847.42 @ 2.11 
1873 . 16 @ 0 .22 
21113. 55 @ 1.14 
2204 . 21 @ 5.08 

Pb-214 0.945 53.28 @ 1.20 
74.81* 6 . 44 2.47549E+OOO 2. 62657E- 001 
77.11* 10.80 2.23312E+OOO l.90563E-001 
87.30* 4.84 6. 42776£-00:). 3.30347E- 001 

242.00* 7.43 1.04285E+OOO 1. 04553E-001 
258,87 @ 0.52 
274. llO @ 0,47 
295.22* 19.30 6 . 87709E-001 6.52.771E- 002 
351. 93* 37.60 8.18755B-001 5.63536E-002 
462.00""@ 0.22 1. 75242E+001 4.93789E+OOO 
533.66 @ 0.19 
785.96 @ l. 07 
839.04 @ 0.59 

Ra-224 0.827 81. 07 @ 0.13 
83 . 78 @ b.22 

240.99"' 4 .10 1. 92243E+OOO l.92060E- 001 
Ra-226 0.773 81.07 @ 0.20 

83. 78 @ 0,33 
94. 90 @ 0.15 

186.21" 3.59 l. 56105E+OOO 3.52698E-001 
Ac-228 0-656 99.50 @ 1.26 

12 9. 07 @ 2 . 50 
209.25*" 3.97 7 .70936E-001 2 . 28042E- 001 
270.24 3 . 55 
328 .00• 3.04 3 . 10543£-001 2 . 60816£- 001 
338 . 32" 11,40 1 . 00519E+OOO l.23464E- 001 
409 . 46 @ i.02 
46-3.00* 4 . 45 8.85298E-001 2.51413E-001 
755.31 @ 1 .03 
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Nuclide Id Energy Yield Activlty Activity 
Name Confid1:mce (keV) (\) (pCi/GWET) Uncertainty 

Ac-228 0 .656 772 . 29 @ 1.52 
794.94" 4 . 31 l . 09476E+OOO 3.09075E- 001 
835.70 @ 1. 70 
911.20* 26 . 20 1.15641£+000 9.10126E-002 
964.'79* 4.99 9.07620£-001 1.79320£-001 
968.96* 15.90 8.5064,2E-001 9.12665E-002 

1588.20 3.06 
1630. 62 @ 1.52 

*: Energy line found in tbe spectrum. 
@=Energy line not used for Weighted Mean Activity 
Energy Tolerance : 1 . 000 keV 
Nuclide confidence index threshold ~ 0.45 
Errors quoted at 1.000 sigma 

Page 8 
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Nuclide Wt mean Wt mean 
Nuclide Id Activity Activity 
Name Confidence (pCi/GWET) Uncertainty 

K- 40 0 . 991 l. 590561E:+001 6.369563E- 001 
Od-109 0 . 914 
Cs-137 0 0.983 5. 9284 96E-002 1 . 427124&-002 
E:u-152m 0.984 2.209901E-002 1. 270076E-002 
Tl-208 @ 0.835 3.288145E-001 2 . 396732E-002 
Bi-211 0.904 4.955770E~001 2.368732E-001 
Bi-212 @ 0.570 l.183392E+OOO 2 .0227B7E-001 
Pb-212 @ 0.986 9,434867E-001 4. 644768E-002 
Bi-214 @ 0.498 6.982891E-001 4.158931E-002 
Pb-214 @ 0 . 945 6 . 476660E-D01 5.989585E-D02 
R,a-224 @ 0.827 7.284930E-001 2. 202924E-00l 
Ra-226 @ 0 . 773 J..561054E~OOO 3.526984E-001 
Ac- 22& @ 0.656 9.596918E:-001 4.7774108-002 

? = Nuclide is part of an undetermined solution 
X: Nuclide rejected by the interference anaJ.ysis 
@=Nuclide contains energy lines not used in Weighted Mean Activicy 

Errors quoted at 1.000 sigma 

eeak 

U N I D E N T I f I E D 

Peak ~ocate Performed on: 
Peak Locate From Channel: 
Peak. Locate To Channel: 

Energy Peak. Size i.n 

P E i'-\ K S 

12/5/2016 
100 

8192 

Peak CPS 

5:41:34 PM 

Peak 
No. (keV) Counts per Second % Uncertainty Type 

5 153.72. l.6557E:-003 223.25 Sum 
16 495.82' 1. 5833'£-003 87.19 
23 S03.56 1.4980£-003 90.17 Sum 

M= First peak in a multiplet regio.n 
m = Other peak in a multiplet region 
E" = Ficted singlet 

Errors quoted at 1.000 sigma 

Tol. 
Nuclide 
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Filename: ERTOl , C: \GENIE2K\CAME'.ILES\SMP-mtR001- S001- 1824-01. CNE' 

Report Generated On 

Sample Title 

12/5/2016 7:47:17 PM 

Sampl e Oes=iption 
Sample Identification 
Sample Type 
Sample Geometcy 

Peak Locate Threshold 
Peak Locate Range (in channel s) 
Peak Area Range (in channels) 
Identification Ener gy Tole~ance 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Ti.me 

Dead 'l'ill'le 

: 

: 

UMR001-S001-1824- 0l 
450 cc Soil 

3.00 
100 - 8192 
100 - 8192 

1.000 keV 

5 . 416E-t<002 GWET 

ll/18/2016 9 :45:00 
12/5/2016 5 : 47:14 

7200 . 0 seconds 
7201.. 7 seconds 

0.02 \ 

Energy Cal ibration Used Done On 
Efficiency Calibration Used Done On 
E-fficiency I D 

AM 
PM 

10/24/2016 
9/27/2016 
ERT0l0l 
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Detector Name : E'RTOl 
Sample Title : UMROOl- SOOl-1824-01 
E'ea k Analysis E'erfomed on : 12/5/2016 7 : 47;17 PM 

Peak Analysis From Channel: 100 
Peak Ana.lysis To Channel: 819-2 

Peak ROI ROT Peak Energy FWHM Net Peak Net Area Continuum 
No. start end centroid (keV) (keVl Area Oncerc.. Co1.1nts 

l 124- 131 128 . 05 31. 97 0.42 2,SOE+OOl 23.07 2 . 52£+002 
2 250- 262 253.91 63 . 43 0 . 80 7.86E+001 33.38 3 . 91£+002 

M 3 290- 316 299. 76 74 . 90 o. 91 2 . 73E+002, 24 . 09 4 . 48E+002 
m 4 290- 316 308.84 77,17 0 . 91 4 . 23El+002 27.73 4 . 33£+002 
M 5 343- 383 349.69 87 . 38 1.26 2.02£+002 24. 40 5 . 63E-t002 
m 6 343- 383 360.20 90 . 01 1.26 l.14E+002 21.15 5.62E-t002 
m 7 343- 383 371. 98 92.95 1.27 2.81E+002 25 .82 5.16E+002 

8 511- 52l 516 . 40 129.06 0 . 30 3.86E+001 31.37 3. 7 6E+002 
9 736- 749 743.65 185.88 0 , 79 2.33E+00.2 35 . 14 3.64E+002 

10 831- 843 8-37 . 63 209.37 0.66 1. 2J.E+002 28 . 77 2.68E+002 
M 11 947- 978 954.66 238 .64 1.08 l.39Et003 40 . 46 2.67E+002 
m 12 947- 978 9'67. 08 241. 74 1. 09 2.43E+002 19 . 58 2 . 35E+002 

13 1.076- 1089 1080. 69 270.15 0 . 71 9.75Et001 25 . 51 2 . 00E+002 
14 1173- 1187 1,180.90 295 . 20 1.22 2.84E+002 30 . 94 2 . 34E+002 
1-5 11'95- 1206 1200.81 300 . 18 1.25 6.44Et001 21. 3l 1. 56E+002 
16 1347- L359 1353.19 338.28 0 . 69 2.81E+002 26.83 l.67Et002 
17 1399- 1419 1407.40 351 . 83 1.07 6.44Et002 37.57 2,09Et002 
18 1844- 1860 1850.86 462.71 0.34 6. 63E+001 20.02 1 . 07E+002 
19 2029- 2056 2042.47 510. 61 1.31 3 . 52E+002 33.98 1 . 78E+002 
20 2324- 2341 2331. 75 582 . 94 1. 54 4 .59E+002 28 . 74 l . 13E+002 
21 2428- 2445 2436. 45 609 . 11 1.62 5 . 30E+002 29.18 9 .~7E+001 
22 2896- 2916 2908 . 47 727 . 13 1.11 l.19E+002 21.68 9 . 67E+001 
23 3173- 3186 3178 . 96 794 . 76 l. 52 5,09E+00l 14 .14 5. 31Et001 
24 3337- 3347 3341.28 835.34 0 .55 1.58E+001 11. 42 4. 72E+001 
25 3433- 3447 3440 . 62 860 . 18 0 .69 2.B2E+001 15 . .;15 ?.08E}t001 
26 3634- 3652 3643.96 911 . 02 1.35 3 . 36£+002 23.50 6.41E+001 
27 3866- 3886 3875.33 968 .87 1.21 l . 74E+002 23 .67 1.05&+002 
2B 4473- 4490 4480 . 86 1120.26 2.29 l .23Et002 18 . 60 6.66E+001 
29 5831- 5856 5844 . 34 1461.1.6 1.84 1.93£+003 44. 61 1.311::+001 
30 7051- 7071 7060 . 03 1765.11 l.83 9. 48E-+001 11.25 9-17E:"'000 

M = First peak in a multiplet region 
m = Other peak in a multiplec region 
F = Fitted sin'glet 

Errors quoted at 1 . 000 sigma 
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***** NlJCLIOE MD A RE:POR'l' ...... <ti 
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Detector Name: ERTOl 
Sample Geometry : 
Sample Title: OMROOl- SOOl-1824-01 
Nuclide Library Used: C: \GENIE2K\CAMFILES\ERT_LlBRAIW_LMill\. NLB 

Nuclide Energy Yield Line MDA Nuclide MDA .Z.ctivity Name (keV) (%) (pCi/GWET) (pCi/GWET ) (pCi/GWET) 

+ K- 40 1460.82* 10.55 4.9938E-001 4.99E-001 2.1703£,..-001 
Co- 60 1173 .23 99.85 9.8998£-002 7.69£- 002 -3 . 0416E-002 

1332. 49 99.98 7 . 6923E-002 4.7096£-002 
:.> 2505.71 0.10 O. OOOOE+OOQ O.OOOOE+OOO 

Cs-137 32.06 5.5~ L 1373£+003 8.20E- 002 5 . 0982£+002 
661. 66 84.99 8.1967E-002 -8 . 8791£.-003 

Tl-208 72.80 2.02 8.1449£+000 1.11-.:- 002 -5. 6785E-001 
74.97* 3 .<11 2. 6702E+OOO 5.1427£+000 
84.90 1.51 6 . 4828£+000 4 . 489.9E-001 

277.36 6.31 8 . 9838£-001 l . 3312E-001 
51-0. 77* 22 .60 3 . 8942E-001 4 . 6979E-001 
583.19~ a4.so 7.1060E-002 3 .4431E-001 
763.13 1.81 4.0519£+000 -2.2681£+000 
B60. 56* 12. 42 4.7217E-001 1. 9208£-001 

Bi-212 39 . 86 1.06 S. 8119E+00Z 1,00E+OOO 1 . 3890E+002 
727.33" 6.74 1. 0039£+000 l.3333E+DOO 
785 . 37 1.11 6.9090E+OOO 3 .6188E+OOO 

1620 . 74 1.51 3.8811£+000 1.1691£+000 
1806.00 0.09 5 . 6980E+00l -1 .5752£+001 

t E'b- 212 74.81* 10.40 8.7550E-001 9,31E-002 1. 6862E+OOO 
77.11* 17.50 4.6265E-DOl l.4035E+OOO 
87.30,.. 7 . 81 8,4331E- 001 1. 0726E+OOO 

115 . 18 0 . 59 9 .8810E+OOO -6. 7063E+OOO 
238.63* 43 . 30 9 . 3087E- 002 l.1226E+OOO 
300.09* 3.28 L 1636E+OOO 7.9309£-001 

+ Bi-214 76. 86* 0.43 1. 8682E+001 l.23E-001 5.6673E+001 
89. 81 * 0.24 2.5008£+001 l.8019E+001 

3!16.77 0 .30 1.9439£+001 -l.6365E+OOO 
454 . 77 0.29 1. 93 66E+001 -5.467,e:+ooo 
609.:31+ 45.49 1.2346£-001 7 . 6091E-001 
665 . 45 1.53 4.5871E.-OOO 2. 4 5.96£+0Cf0 
703, 11 0. 48 l.5003E+00l -1. 7271E+OOO 
719.86 0.39 l . B042E+001 -9. 0317E:- 001 
768. 36 4. Rq 1 1;1 <;QF.+nnn 7 . <;<;1)71" - f\0] 

786.10 0,31 2.52471:':+001 1.4068£+001 
806.17 1.26 5.6604E+OOO -2.6999E+OOO 
9-34.06 3.10 2.5719£+000 9 .58916:-002 
964.08 0 . 36 3.3593E+001 2. 4373£+001 

1051. 96 0,31 2,55B3E+001 - a .9i42£+ooo 
1120 . 29* 14.91 4.8219E- 001 8. 2531E.-C)Ol 
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Nuclide Energy Yield Line MDA Nucli de 111UA Activity 
Name (keV) (t) (pCi/GWET) (pCi/GWET) (pCi/GWET) 

B;i- 214 1133 . 66 0.25 3·. 5208E+001 1 .23E- 00l 1. 9lOOE+001 
1155 .19 1.63 5 .8874E+OOO 2.9819E+OOQ 
1207 . 68 0.45 2 . 0342E+001 -4.3277E+OOO 
1238 . 11 5 . 79 l,9623E+OOO - 3.6014E-001 
1280 .96 1. 43 6.5189E+OOO 2. 3290E+OOO 
1377. 67 4.00 1.9549E+OOO l . J813E+OOO 
1385 . 31 o. 76 9 . 2498E+Ooo -3.9089E+OOO 
1401 . 50 1.27 5 . 1690EH000 - 4 . 5211.E+OOO 
1407 . 98 2.15 3 .4314E+OOO l.3480E-001 
1509.23 2.11 3 .2044E+000 2.8973E-001 
1531;!. 50 0.38 1. 6961E+001 1.0lQOE+OOl 
1543.32 0.10 3. 14 01E+001 4 . 9485E-001 
1583,22 0 .69 1 . 0504E+001 6. 0-276E+OOO 
1594 . 73 0. 25 3 . 1458E+001 9 . 1939E+ooo, 
1599.31 0.23 2 . 9697E+001 1. 90981:;+000 
1661.28 1.15 5 . 1567E+OOO 8.8235£.- D01 
1683.99 0 . 22 2 .2558E+001 3. 9418R+OOO 
1729.59 2.92 2.1827E+OOO -l.2361E-()01 
1764 . 49* 15.40 2.8170E-001 7,9511£- 001 
1847.42 2.11 2.6759E+OOO -l . 3l01E+OOO 
1873 . 16 0 . 22 2 . 3659E+00l 7 . 6705E+QOO 

> 2118 . 55 1.14 O. OOOOE+OOO O. OOOOE+OOD 
> 2204.21 5 . 08 D. OOOOE+OOO Q.OOOOE+OOO 

+ Pb-214 53.21'1 1.20 5 . 0727E+00l 1. 56E- 001 2 . 9567E+OOt 
74.81" 6. 44 1. 3898£+000 2.6767E+OOO 
77.11,. 10 . BO 7.368BE- 001 2.23SSEl+OOO 
87.30* 4 . 84 .1. 3376E+ODO 1. 7013E+OOO 

242 . DO., 7 . 43 4.8!:l24E-001 l-1470E+OOO 
258 . 87 0 . 52 l .0217E+001 3 . 3013E+OOO 
274.80 O' . 47 1 . 1869E+001 4 . 628SE+OOO 
295 .22* 19.30 2,5l24E-001 5 .77411::-001 
351. 93* 37.60 l.5576E- 001 7.45i9E- 0Dl 
462.00" 0.22 2 . 1232£+001 l- . 6031E+00l 
533.66 0.19 3 . l820E+001 -3. 3729E+OOO 
785.96 1 .07 7. 34 62E+OOO S-4847£+000 
839 . 04 0.59 1.3121E+001 2.2646E+OOO 

+ Ra-224 81.07 0 . 13 7,7111E+D01 9.02E- 001 -4 . 397 6E-t001 
83.78 0 .22 4,3666E;.QQ1 - 1.7265£+000 

240 .99* 4 . 10 9.0198E-00l 2 . 1146E+000 
+ Ra-226 81.07 0 .20 5 . 0403E+001 1 , 37.E+OOO -2.8744E+001 

83.78 0 . 33 2 . 8398E+001 -1 . 1227E+OOO 
94. 90 0.15 5 . 1619E+001 1.13118+000 

186.21* 3 . .59 l,3731E-+000 1. 6191E+OOO 
+ Ao-228 99 . 50 1 .26 S.0044E+OOO 2.44E-001 3.86-98E+OOO 

129 . 07"' 2.50 l. 8768E+O OO 4.9772E-001 
':!O!L~5" 3 • !)? 1. o,;72e,., ooo 1.011l4S>OOO 

270 . 24• 3.55 1.1974E+OOO l.0415E+DOO 
326.00 3.04 2.0537E:+OOO l.6840E+OOO 
338 . 32* 11. ~1) 3.8308E-001 1. 0764E+OOO 
409.46 2 . 02 2 . 9631E+OOO 3.~7£14E-001 
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Nuclide Energy Yield Line MOA ~uclide MUA Activity Na,me (keV) (%) (pC1/GWET) (pCi/GWET) (pCi/GWST) 

Ac-228 463.00* •L4S 1. 0727E+OOO 2.44E-00l 8.09948-001 
755. 31 1.03 6 . 6659E+OOO - 4.1837£-001 
772 . 29 1.52 5 . 25J6E+OOO 8. 3399E-00l 
794.94* 4. 31 1.10 68E+OOO 9 . 4 638E- 001 
835.70"' 1. 70 2. .5641E+OOO 7.7187E-00l 
911 . 20" 26. 20 2.4411E- 001 1 .1125E+OOO 
964 . 79 4.99 2.5582E+OOO 2.1739E+OOO 
968.96• 15.90 S . 4405E-001 l.0072.E+OOO 

1588 . 20. 3. 06 2. 6678E+OOO 1. 7157E-001 
1630.62 1.52 4. 1294R-l>OOO 2.92.JaE+Ooo 

Th- 228 84.37 1.26 7 . 6361E+OOO 7.64E+OOO 7.2690E- 001 
131.61 0 .13 4 . 9547E+001 - 5. 70521::-002 
166, 41 0.10 5,3311E-t-001 -3.6619Et000 
215,98 o. 25 2.3162Et001 l.1B74Et001 

Pa-234m 258.23 0. 07 7.3105E+001 9.51F.+OOO c. 6308E+001 
742.81 0.09 7.5815Et001 - l.2349E+001 
766.36 0.32 2.3159E+001 -5.1929E.,.000 
786,27 o.os 1,4669E+002 1.09lOE-.002 

1001 . 03 0 . 85 9.5115E+OOO 2,6698E+OOO 
1737 .77 0.02 2,7984E+002 -1. 8753E+002 

Th- 234 63,301' 3 . 75 5 . 4765E+OOO 1. 34E+OOO 1.5413E+OOO 
92. 59,1 4.33 l.3440E+OOO J.7236E+OOO 

112.81 0.22 2 . 7029&+001 1.0450E-t-001 

+=Nuclide ident.ified during the nuclide identification 
•=Energy line found in the spectrum 
>=Calculated MDA ls zero due to zero counts in the region, or 

the region is outside the spectrum, or bas not bee* calculated 
@=Half-life too short to be able to perfonn the decay corcect i on 
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Sall\Ple Title: UMROO l-SOOl-1824-01 
Nuclide Library Used: C:\GENlE2K\CAMF!LES\ERT_LIBRARY_LMDA.NLB 

. . ' .. . . . .... . ........ . IDENTIFIED NUCLIDES 

Nuclide 
Name 

K-40 
Eu-1521Tl 
Tl- 208 

Bl-211 
Bi-212 

Pb-212 

131-214 

Id 
Confidence 

Energy 
(keV) 

0.982 
0.996 
0.831 

0.903 
0 . 570 

0.987 

0 . 490 

1460.821' 
89,BSt 
72.80 @ 
74.97*@ 
84.90 @ 

277.36 
510.77*@ 
583,19* 
763 . 13 @ 
860,56* 
351. 03" 
3~ . 86 @ 

727. 33* 
785,37 

1620. 74 
1806. 00 @ 

74.81* 
77 . ll"' 
87 . 30* 

115 . 18 @ 
238.63* 
300.09* 

76.86"' @ 

89.81*@ 
386. 77 @ 

454.77 @ 
609 . 31" 
665 . 45 @ 

703.11 @ 

719.86 @ 
768.36 
786.10 @ 
806.17 @ 

934.06 
964.08 @ 

10S1. 96 @ 

1120.29"' 
1133 . 66 @ 
1155 . 19 @ 

1207.68 @ 
1238.11 

Yield 
(%) 

10.55 
69.90 
2.02 
3.41 
1.51 
6.31 

22.60 
84.50 
1. 81 

12.42 
13 . 00 
1.06 
6 . 7 4 
1.11 
1.51 
0. 09 

10.40 
17. 50 

7 . 81 
0 . 59 

43.30 
3 . 28 
o. 43 
0.24 
0.30 
0.29 

45.49 
1.53 
0.48 
0.39 
4 . i39 
0 . 31 
1.26 
3.10 
0.36 
0.31 

14.91 
0.25 
1. 63 
0 . 45 
5 . 79 

Activity 
(pCi/GWET) 

2.l7031E+001 
6. 30521.E-002 

5.14268E+000 

4.69786E-00l 
3.44308E- 001 

l . 92083£-001 
2.16026E+OOO 

1. 33331E+OOO 

1.68620E+OOO 
l.40351E+OOO 
1. 07261E+OOO 

l.12257E+OOO 
7.93090E-001 
5 . 66734E+001 
l.80194E+001 

7.60907£- 001 

8 .25306E:-001 

Activity 
Oncertainty 

7.67ll4E-001 
1.18543E-002 

4.87282£-001 

9.0735SE-002 
2. 4 6370E-002 

l.04174£-001 
1.5528,E-001 

2.45997£-001 

1. 6i012E-001 
1.11560E-001 
1.38781£-001 

6.04996E-002 
2.64404£-001 
4.54556E+OOO 
3.44892E+OOO 

4.79112:E-002 

1. 26062E-001 
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Nuclide td Energy Yield Activity Activity Name Confidence (keV) ( %-) (pCi I GWE'l') Oncertai,nty 

Bi-214 0.490 1280 .96 @ 1. 43 
1377 . 67 4 . 00 
1385 . 31 @ 0 . 76 
1401. so @ 1. 27 
1407.98 @ 2 . 15 
1509 .23 @ 2.11 
1538,SO @ 0.38 
1S43 . 32 @ 0 . 20 
1563 . 22 @ 0 . 69 
1594.73 @ 0 .25 
1599.31 @ Q. 23 
1661.28 @ 1 . 15 
1683.99 @ 0.22 
1729 .59 @ 2 . 92 
1764,49* 15 . 40 7 . 95ll5E-001 1.04401S-001 
1847 .42 @ 2 .11 
1873.16 @ o . 22' 
2118 . 55 @ 1.14 
2204 .21 @ 5 .08 

l?b- 214 0.946 53 .28 @ 1.20 
74.81• 6 . 44 2 . 67 G66E.+OOO 2.68219E.- 001 
77 . l i" 10 . ao 2.23545E+000 1.85.J34E- 001 
87.30" 4.84 1.70131E+OOO 2.224698-001 

242.00" 7.43 :1. l-4696E+000 l . 06678E- 001-
258 . 87 @ 0 . 52 
274 . 80 @ 0.47 
295 . 22* 19 . 30 5 . 77410E- 001- 6, 7430.2E- 002 
351.93* 37. 60 7 . 45787£-001 5 . 30860E-002 
462.00* @ 0 . 22 1.60309£+001 4 . 92006E+OOO 
533 .66 @ 0 .19 
785.96 @ 1. 07 
839.04 @ q . 59 

~a-224 0.810 81. 07 @ 0 . 13 
83.78 @ 0 . 22 

240 . 99" 4.10 2 . 11455E+OOO 1... 9S87 lE-001 
Ra-226 0 . 764 Bl.07 @ 0 .20 

a:L 78 @ 0.33 
94.90 @ 0.15 

186. 21* 3.59 1.61911E+OOO 3 .22922E- 001 
Ac-228 0 . 689 99 . S"O @ 1.2.; 

J.29 . 07* @ 2.50 4. 97717£-001 4 . 04632E-001 
209 . 25* 3 . 97 1 .01842E+OOD t, 49536£-001 
270 . 24* 3 .55 1, . 04l4BE+OOO 2.77542E-001 
328 . 00 3.04 
338.32* 11. 40 l.07645E+OOO 1.16984E-001 
409. 46 @ 2.02 
463.00* 4.45 8.Q9936E-001 2 . S02.23E- 001 
755.31 0 1-. 0'.3 
772.29 @ 1.52 
794.94"' 4. 31 9.46380£-001 2.658911::-001 



Interference Correci::ed Activity ~eport 12/5/2016 7:47:19 PM 

Nuclide Id Energy Yield Activity Activity 
Name Confi,;ience (keV) (-% ) (pCi/GWET) Uncertainty 

Ac-228 0 . 689 835 . 70* @ L70 7.71871B-00l 5.59034£-001 
911.20* 26.20 1.11248E+OOO 9.01156E-002 
964.79 4.99 
968.96 .. 15.90 1. 00723E+OOO 1. 42462E-001 

1588.20 3 .06' 
1630.62 @ 1.52 

Th- 234 0.931 63.30* 3.75 1. 54127E+OOO l.18175E+OOO 
92 . 59* 4.33 l . 72358E+OOO 2.41245E- 001 

112.Bl @ 0.22 

•=Energy line found in the spectrum. 
@=Energy line not usecl for Weighted Mean Activity 
Energy Tolerance: 1,000 keV 
Nuclide confidence index threshold= 0 .45 
Errors quoted at 1.000 sigma 

Page 8 
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• ** + * I N T E R F E R E N C E CORRECTED R E P O R T --It It*** 
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Nuclide Wt mean Wt mean 
Nuclide Id Activity Activity 
Name Confidence (pCi/GWET) Clneertainty 

K-40 0.982 2.170307Et001 7.6'71139E-001 
X Mn-54 0.960 
X Cd- 109 0 . 934 

Eu- 152m 0.996 6,034725E-002 l.184284E-002 
Tl-208 @ 0.831 3 . 376080E- 001 2 . 379722E- 002 
Bi- 211 0.903 S . 9798868-001 2 . 3354098- 001 
Bi- 212 @ 0.570 1. 333314E+000 2.4599718- 001 
?b-212 @ 0.987 l.062594E+000 4.790217E-002 
Bi- 214 @ 0 . 490 7.730185E-001 4.10582SE-002 
?b-214 @ 0 . 946 5.393431£-001 6.1198A9E- 002 
Ra-224 @ 0 . 810 1.120210£+000 2 . 245670£-001 
Ra- 226 @ 0.764 1 . 6191108+000 3 .229216£-001 
Ac- 228 @ 0.689 l . 057091E+000 5.445473E- Q02 
Th- 234 @ 0.931 1. 716287E+000 2.363698£- 001 

? = Nuclide is part of an undetermined solution 
X = Nuclid.e rejected by the interference analysis 
@=Nuclide contains energy lines not used in Weighted Mean Activity 

Errors q\loted at 1. 000 sigma 



Interference Corrected ~ctivity Report 

U N I D E N T I F I E D 

Peak Locate Performed on : 
Peak Locate From Channel : 
P.eak Locate To Channel: 

12/5/2016 

P E A K S 

12/5/2016 
100 

8192 

Peak CPS 

7:47 : 19 PM 

7:47:17 PM 

Peak 
NO . 

Ehergy 
(keV) 

Peak Size in 
Counts per Second % Uncert.e.inty 

Peak 
Type 

31. 97 3.47228-003 

M = First peak in a multiplet :cegion 
m = Other p~ak in a multiplet region 
F = Fitted singlet 

Errors quoted at l . 000 sigma 

92.28 Tol. 

Page 10 

Tol. 
Nuclide 

cs-137 
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Filename : ERT01,C:\GE~IE2K\CAMFILBS\SMP-UMR001- S001-1218- 0l.CNF 

Report Generated On 

Sample Title 
Sample Description 
Sample Id.entification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

Dead Time 

; 

; 

12/6/2016 11:23:11 AM 

UMF.001-SOOl-1218-01 
450 cc Soil 

3.00 
100 - 8192 
100 - 8192 

1.000 keV 

5, 76lE+002 GWET 

11/18/2016 9 : 50:00 AM 
12/6/2016 9 : 23:07 AM 

7200.0 seconds 
7201 . 8 seconds 

Q.03 % 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency IO 

10/24/2016 
: '9/27/2016 
; ERTOlOl 
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+~•T• +*~****••~~·~•••*•~•~***ff~~·~-~***~~**•+****~•**~r-o!r*~*****~***'~k·•~* 

····~ EE AK ~NA LY S 1 S RE e ORT +~~*· 
~•~~~******~ ~~-**7 ~•~*~*~***~******~*~********W****~**********~**~**r-+*~W• 

Deteceor Name: ERT01 
Sample Title: UMROOl-SOOl-1218-01 
Peak Analysis Petior:ll)e.d on: 12/6/2016 

Pe.ak Anal.ysis li'rom Channel: 
Peak Analysis To Channel : 

11:23:11 Nol 
100 

8192 

Peak RO! ROI Pea* Energy 
No. start end centroid ( keV) 

FWHM Net l?eak Net Area Continuum 

M 1 
m 2 
M 3 
:m 4 
m 5 

6 
7 

M 8 
m 9 

10 
11. 
1,2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

M 24 
m 25 

26 
27 
28 

289- 321 
289- 321 
345- 387 
345- 387 
345- 387 
734- 751 
830- 841 
947- 976 
947- 976 

1172- 1187 
1192 - 1208 
1307~ 1322 
1348- 1359 
1397- 1417 
1633- 1643 
1844- 1860 
2028- 2058 
2322- 2340 
2428- 2445 
2897- 2915 
3171- 3185 
3434- 3450 
3630- 3653 
3852- 3885 
3852- 3885 
4472- 4489 
5832- 5857 
7052- 7070 

299 .50 
308.85 
349 . 58 
.360 .32 
372.13 
7.43 . 42 
837 . 12 
954 . 75 
966 . 99 

1180. 76 
1200.84 
1311.94 
1353.11 
1407.27 
1637 . 44 
1852.49 
2042. 27 
2332 . 20 
24:36.38 
2908.49 
3178.18 
3441. 36 
3644.12 
3858 . 21 
3875.37 
4480 . 72 
5844.1.5 
7060 . 96 

74 . 83 
77.17 
87 . 35 
90.04 
92.99 

185 . 82 
209 .25 
238 • . 66 
241. 72 
295.17 
300.19 
327,.96 
338, 26 
351 . 80 
409 . 35 
463 . 11 
510 .56 
583.05 
609.10 
727.13 
794 . 56 
860.36 
911.06 
964.59 
968 . 87 

1120.23 
1461.ll 
1765.34 

M ~ First peak in a multiplet region 
m - Other peak i.n a mult;i,plet region 
F: Fitted singlet 

Errors quo~ed at 1.000 sigma 

{keV) Are.a Uncert. Counts 

0.97 
0.97 
1.cn 
1.07 
1.08 
1.20 
0.94 
1. 12 
1.13 
1.16 
0.77 
1.39 
1.14 
0 . 98 
0.43 
1.06 
1.50 
1.24 
1. 22 
0 . 82 
0 .83 
0 . 69 
1. 75 
1.28 
1.28 
1. 2l 
1.80 
0.81 

2.60E+002 
4 . 18E+002 
1.83£+002 
l.34Et002 
2.7SEt002 
3.20Ei-002 
7.90£+001 
l.30E+003 
2.24E+002 
3.46£+002 
6.03E+001 
8.63E+001 
2.69Et002 
6.24E+002 
3 . 69E+001 
7.39E+001 
3.69E+002 
4.78E+002 
5 . lOE+002 
8,91E+001 
5 . 47E:+001 
6.46E:+001 
3 . 22E:+002 
2 . 98E+001 
1 . 61E+002 
l.07E+002 
l.77E+003 
l.00E:+002 

24 .16 
28 . 19 
22.18 
'20.12 
23 .83 
40.01 
28 . 19 
39. 45 
19 . 09 
32,30 
26.95 
23.56 
25. 76 
36.57 
15.69 
21,47 
3.g . 17 
27 . 36 
29 .85 
19.82 
15 . 36 
15. 62 
2.4. 65 

9.01 
14 . 68 
18. 91 
44.44 
10.78 

5 .10E+002 
4.60E+002 
3.88E+002 
4.59E:+002 
4 . .14£+002 
3.94E+002 
2. 8SE+002 
2,74E+002 
;,2, 24E+002 
2.32E+002 
2 . 13E+002 
1. 54E+002 
1.51£+002 
1.97E+002 
8.71E+001 
l.22E+002 
2 . 22B+002 
8 . 04E+001 
1. 16E+002 
8.99E+001 
6. 23E+001 
5 . 74£+001 
7,23E+001 
7.00E+OOl 
7,03E+001 
7.66E+001 
4,81E+001 
4.7SE+OOO 
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Detect:or Name : ERTOl 
Sample Geomet:ry: 
Sample Title ; O~R001-S001- 1218-0l 
Nuclide Library Us-ed: C: \GENIE2K\CAMPILES\ERT_LIBRAAY_LMDA.NLB 

Nuclide Energy Yield Line MDA Nuclide MDA Activity 
Name (keV) (%) (pCi/GWET) ( pCi / GWE'l') (pCi/GWET) 

+ K-40 1460 . 82* 10 . S5 7.7362E-001 7. 74J;;-OOl l. 8677E:-t001 
Co-60 1173 . 23 99 .85 9'.00861::- 002 7 . 06E- 002 5. 6 lJSE:-002 

1332 . 49 99.98 7 . 05561::-002 -8.7970E-003 
> 2505 . 71 0.10 O. OOOOE+OOO 0 . OOOOE+OOO, 

Cs- 137 32.06 5 . 54 l.04QiE+003 7.69E-002 -3.5668E+002 
661.66 84 .99 7.£892E-002 8.30388-003 

+ Tl- 208 72.80 2 . 02 7.8176£+000 5.81£-002 -9. 3569£-001 
74. 97* 3 . 41 2.6870£+000 4 . 6197E+OOO 
84.90 1.51 S.9790E+000 - 2 . 94 46E+OOO 

277.36 6 . 31 8 .8126E-001 8 . 3732£- 002 
510 . 77* 22.60 4,137-9£-001 4 . 84 53E:-OOJ 
583.19* 84 . 50 5.8066E-002 3 . 3716£- 001 
763.13 l. 81 4 ,1510E+OOO -4, 1252E-001 
860 . 56r 12 . 42 4.1727E-001 4 . 1472E-001 

Bi-212 39. 86 1.06 5.5971E+002 8 . 81£-001 -6. 2214E+001 
727. 33• 6.74 8 .8 107E- 001 9.3741E-001 
785 . 37 1.11 5 . 9462E+OOQ 1. 7500E+OOO 

1620 . 7·4 1.51 3 . 8934E+OOQ - 1.1990E+OOO 
1806. 00 (}. 09 5.7280E+001 2.3294E+D01 

+ Pb-212 74,81-+ 10 .40 8 . 8103f;- 001 8.86E- 002. 1,5147E+OOO 
77. 11. -t 17 . 50 4 . 48241::- 001 1. 3039E+OOO 
87 . 30 .. 7 . 81 6,6176B-001 9.l316E-001 

115 .18 0.59 9 . 7306E+OOO 9.0l,4E+OOO 
238 . 63* 43.30 8.857SE-002 9 . El6°65E-0D1 
300 . 09:> 3 . 28 1. 4216£+000 6.9899E-001-

Bi- 214 7.6. 86* 0 . 43 L 8088E+001 l .26E-001 5.2616E+001 
89.81" 0 . 24 2 .1267E+001 1.9893£+001 

386 . 77 0 . 30 l. 8193E+001 7 . 2959E:+ooo 
454 .77 0 . 29 l.8741E+001 L 14878+000 
609 . 31 ' 45.49 l . 2610E- 001 6.88lgE-001 
665 . 45 1.53 4. 34.0SEtOOO 2.0098E+OOO 
703,1.l 0.48 1.3751E+001 -2.146iE-002 
719.86 0.39 l . 5338E+001 1 . 0495E- 001 
768 .36 4 . 89 1. 5540E+OOO -2.9089E-001 
78.6.10 0 . 31 2.lBlOE+OOl s . 0566E+cioo 
806 . 17 1.26 5 . 5380£+000 l.0756E+000 
934 . 06 3.10 2,4700E+OOO 7 . 8862£-001 
96~.081" 0.36 l.3475.C:+001 6 . 9478e+OOO 

1051. 96 0 .31 2.4126E+001 8.9341E+OOO 
1120.29* 14.91 4.1953£-001 6.7544£-001 
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Nuclide Energy Yield Line MOA Nuclide MDA Activicy 
Name (keV) (%! (pCi/GWET) (pCi/GWET) (pCi/GWE!T) 

Bi-214 1133.6.6 0.25 3.1863E+001 1. 26E-OO:. - L2634E+001 
1155.19 1. 63 5.3668&+000 3.0969E+OOO 
1207. '68 Q. 45 2.ll35E+001 !l_.5072E+OOO 
1238.11 5. 79 1. 8735E+OOO 4 . 934iE- 001 
1280. 96 l . 43 s.6389E+Ooo -3 . 1830E+OOO 
1377. 67 4.00 l.8199E+OOO - 9 . 339SE- 00]. 
1385.31 0 . 76 8 .1450&+000 - 5.61!i89E+OOO 
1401 . 50 l .27 5. 5049'£+000 -2 . 38028+000 
1407.98 2 . 15 3.297BE+OOO 1 . 4.7 66E+000 
1509.23 2.11 2.9674E+OOO -5 . 55.:34E-001 
1538 . 50 0.38 1. 5385E+001 3. 2.4 OlE+OOO 
1543.32 0 . 20 2.7892,FJ+OOl -2.4058E+OOO 
1583.212 0 . 69 1. 0210E-+001 3. 7541E+000 
1594.73 0 .25 2.9045E+001 l . 1293E+001,. 
159.9.31 0 . 23 2. 6325$+001 l.8361E:+OOO 
lt'i61 .28 1 . 15 4.1421£+000 4.77728-001 
1683.99 Q.22 2. 4247£+001 1,2794E+001 
1729.59 2 . 92 2 .1743E+OOO 1. 3595E+OOO 
1764.49"' 15 . 40 2.1013t!- 001 7 . 'J284E-001 
1847. 42 2 . 11 2.4412E+OOO 4 . 7275E- 001 
1873.16 0 . 22 2 .4134E-t001 -3.4250E+OOO 

> 211e.5s 1.14 O.OOOOEtOOO O. OOOOE+OOO 
> 2204,21 5 . 08 O.OOOOE+OOO o. ooooe+ooo. 

+ Pb-214 53,28 1.20 4.703"/E+OOl 1. 41E- 001 8.B449E+OOO 
74 . 81* 6 .44 1. 3976E+OOO 2 . 4029E+OOO 
77 . 11 .. 10 . 80 7.1348E- 00l 2 . 0754E+OOO 
87,30• 4 . 84 1. 0490E+OOO 1.. 4475E+OOO 

242,00* 7,43 4.4960E-001 9.9665E-001 
258.87 0.52 9.1646E+OOO 1. 4820E-001 
274.80 0 . 47 1.1366£+001 -l.4134E+001 
295 .22• 19 . 30 2.4016E-001 6 . 61B2E- 001 
351. 93• 37 . 60 1. 4128£-001 6 . 7988E- 001 
462.00 0 .12 2.7671E+001 2,3837Et001 
533.66 0 . 19 2 . 9171E+001 6 . 0858E+OOO 
785,96 1.07 6.2846E+000 l. 31B8E+OOO 
839.04 0.59 1.2822E+001 S . 4478E+OOO 

+ Ra- 224 81.07 0 . 13 7.l75BE+001 8. 29.E- 001 - 3.39J1E+001 
83.78 0 . 22 4.0424E+001 -I. 04 lSE+OOl 

240.99• 4 .10 8 .2942.E-()01 1. 83868+000 
+ Ra-226 81.07 0 .20 4.6B74E+Q01 1. 458+000 - 2 . 2151E+001 

&3.78 0 . 33 2 .6271E+001 -6 . '?685E+OOO 
94.90 0 . 15 4.70048+001 -9.2299E-001 

186,21* 3 .59 l.4455E+OOO 2 . 2476E+OOO 
+ Ac-228 99 .50 1.26 4.6228E+OOO 2 . 61E-00l 1 . 79606+000 

129.07 2 .50 2. 4180E+OOO 1. 6211E+OOO 
209.25~ 3.97 1. 0099E+OOO 6.2796E-001 
270 , 24 3.55 1. S969E+000 l.1607E+OOO 
328,00* 3 . 04 1. 36768+000 l.1420E+000 
338,32* 11. 40 3.4222E-001 9.6930E-001 
409. ·46* 2.02 1. 623lE+DOO 8.5624E- 001 
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Nuclide Energy Yield Line MDA Nucl i de MDA Activity 
Name (keV) {'I,) (pCi/GWET) (pCi/GWET) (pCi/GWEir) 

+ .Ac-228 463 . 00" 4. 4 5 1 . 0839E+ OOO 2 . 61E- 001 B.5060E-001 
755.31 1.03 6.0719E+OOO -a.. 4566E~·OOO 
772,29 1. 52 4 . 9951E+OOO 2. 4526E'l'000. 
794.94 .. 4.31 l. 1435E+OOO 9.5682E-001 
835. 70 1 . 70 4 . 3565E+OOO 6 . 6422£-001 
911 . 20• 26.20 2 . 614 4E- 001 1. 0015£+000 
964.79* 4 . 99 9 . 9789E- 001 5. 145U!-001 
968 . 96* 15 . 90 3 .1 459E- 001 ,8.7575E-00l 

1sa0 . 20 3.06 2 . 5096'E+OOO 2.9891£- 001 
1630 . 62 1.52 3 . 9617E+OOO -3 . 9391E+OOO 

Th-228 84 . 37 1. 26 7 . 055 1E+OOO 7.06E+OOO -2 . 9840E+OOO 
131.61 0 .1 3 4 . 5852E+001 2 . 5867E+001 
166,41 0.10 5 .1186E+001 1 . 3785E+00l 
215.98 0 . 25 2 . 0660E+00l - 8.8110E+OOO 

ea - 2.34.m 258.23 0 . 07 6. 5272E+001 B. 43E+OOO 2.8405£.+000 
742.81 0 . 09 6 . 5371E+001 -3 . 9104£+000 
766 . 36 0 . 32 2 . 377 4E+001 l,0596E400 1 
786 . 27 () . OS 1. 2616E+002 7 . 54~7-E;+OOl 

lOOJ.. 03 0 . 85 8 . 427SE+OOO 1 . 7724£+000 
1737 . 77 0 . 02 2 . 751. 4E+002 - 2 . 2647.E-t-002 

'l'h- 234 63.30 3 .75 6. 5027 E+OOO 1 . 82£+000 3 . 3878E+OOO 
92.59 4 . 33 1.8,179E+OOO 3 . 59.42E+000 

112 . 81 0 . 22 2 . 6058E+O(ll 6 . 7'709E+DOO 

+=Nuclide identi£i ed during the nucli de identification 
~=Energy line found in the spectrum 
>•Calcul ated MOA is zero due to zero counts in the region, or 

the regi on is outside the spectrum, or has not been calculated 
@ = ~alf-life too short to be ab.let~ perform the decay correction 
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Sample Title : UMROOl- S001- 1218- 0l 
Nuclide Libr ary Used : C: \GENI&2K\CAMFILES\ERT_LIBRARY_LMDA, NLB 

-~· ·· ·· · ·· ··· ··· .. ··· I DENTIFIED NUCLIDES • •• • •• • • ' .. . ■ • • •••• •• 

Nuclide Id Energy 
Name Confidence (keV) 

K- -40 
E-u- 152m 
Tl-208 

Bi- 2 11 
Bi- 212 

Pb-212 

Bi-214 

0 . 987 
0 . 994 
0 .837 

0 . 910 
0 . 570 

0 . 987 

0.487 

1460 . 82• 
89.85* 
72 . 80 @ 

74 . 97"'@ 
84 . 90 @ 

277 . 36 
510,77 * @ 
583 . 19" 
763 . 13 Q 
860 . 56* 
351.03~ 

39 . 86 @ 

727.33 "' 
785 . 37 

162.0 . 74 
1806.00 @ 

74 . 81 • 
77 . 11 • 
87 . 30t 

115 . 18 @ 

238 . 63" 
300 . 09"' 

76.86* @ 

89. 81" @ 
386 . 77 @ 

454 . 77 @ 
609 . 31"' 
665 . 45 @ 
703.11 @ 
719.86 @ 
76ll . 36 
186.10 @ 

806.17 @ 

934 . 06 
964 . 08"'@ 

1051. 96 @ 

1120.29" 
1133.66 @ 

1155.19 @ 
1207.68 @ 
1238 . 11 

Yield 
(i) 

10 . 55 
69 . 90 

2 . 02 
3 . 41 
1 . 51 
6 . 31 

22.60 
84 . 50 
1.8 1 

12. 42 
13. 00 
1.06 
6 . 74 
1.1.l 
1.51 
0.09 

10 . 40 
17 . 50 

7 . 81 
0 . 59 

43 . 30 
3. 28 
0 . 43 
0.24 
0.30 
0.29 

45.49 
1.53 
0.48 
0.39 
4 . 89 
0 . 31 
1.26 
3 . 10 
0 .36 
0.31 

1 4 . 91 
0 . 25 
1.63 
0.45 
5 . 79 

Activity 
(pCi/GWET) 

Activity 
Uncertainty 

l. 86773E+001 6.86122E-001 
6 . 96152E-002 l . 06806E-002 

4 . 61972E+OOO 4 . 5Bi33E- 001 

4.8A533E-001 9 . .54894£- 002 
3 . 37157E-001 2.25102E-002 

4 . l 4722E-00i 1 . 008 13E- 001 
l . 9694BE+OOO l .41936E-00l 

9 . 37410E-001 2.10593E-001 

1.Sl473E'1'000 
1. 303ll7E+OOO 
9 . 13159E- 001 

9 . 86652&-00l 
6.98993£-001 
5 . 26161E+001 
l .98933E+001 

6 • . ae1a0E- 00 1 

6.94782.E+OOO 

6 . 75445E- 001 

1. 564 41E-001 
1.05712E-001. 
1.18666E- 00l 

5 . 38904E- 002 
3 . 13547E-001 
4.30302E+OOO 
3 . 13440E+OOO 

4.54470E- 002 

2 . 12223E+OOO 

1 . 20063S- 001 
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Nuclide Id Energy Yield Activity Activity 
liame Confidence (keV) (%) (pCi/GWE:T) Uncertainty 

Bi-214 0.48i 1280.96 @ 1.43 
1377, 67 4.00 
1385 -31 @ 0. i6 
1401,50 @ 1.27 
1-407,98 @ 2.15 
1509.23 @ 2.11 
1531L 50 @ 0.38 
1543.32 @ 0.20 
15"63. 22 @ 0.69 
1594,73 @ 0 . 25 
1599.31 @ 0 . 23 
1661.28 @ 1.15 
1683.99 @ 0.22 
1729.59 @ 2.92 
1764.49* 15.40 7.92836E-001 9.49246E- 002 
184'1,42 @ 2.11 
1873.16 @ 0.22 
2118.55 @ 1.14 
2204 . 21 @ 5.08 

P~- 214 0.942 53.28 @ 1.20 
74.81* 6.44 2.40293E+OOO 2. 50848E-00.1 
77.11* 10.80 2.07541E+OOO 1 , 75230E-001 
87.30~ 4.84 1.44747E+OOO l.900B5E-001 

242 . oo• 7 .-43 9.9665lE-001 9 . 65613E- 002 
258.87 @ 0.52 
274.80 @ 0 . 47 
295 . 2'2;, 19.30 6.61820E-001 6 . 7 678BE-002 
351. 93* 37.60 6. 79885E-001 4.85216E-002 
462.00 @ 0.22 
533.66 @ 0 . 19 
785 . 96 @ 1.07 
839 . 04 @ 0.59 

f\a-224 0 . 814 81-.07 @ 0 . 13 
83 . 78 @ 0.22 

240.99-t- 4.10 l. B3862E+OOO 1. 77466E- 001 
Ra-226 0 . 759 61, 07 @ 0 . 20 

83 . 78 @ 0 . 33 
94.90 @ 0 .15 

186.21* 3.59 2. 24 7 62E+OOO 3. 51.388£-001 
Ac-228 0.699 99. ;;0 @ 1 . 26 

129 . 07 @ 2.50 
209.25* 3. 97 6.27962E-001 2.26698E-001 
270.24 3.55 
328.00• 3.04 l.14198Et000 3.17488E-001 
338.32"' 11. 40 9.69301E-001 1.05586E-001 
409.46* @ 2.02 8.56242E-001 3. o6167E- 001 
463.00* 4.45 8'. 50599E-001 2. 53081E- 001 
755.3: @ 1. 03 
772.29 @ 1.52 
794.94* 4 .31 9.56818E-001 2.71691E- 001 
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Nuclicie ld Enerfy Yield Activity 1'.ctivi ty 
Name Confidence (keV (%1 (pCi/GWET) Uncertainty 

Ac-228 0 .699 835.70 @ 1.70 
911 .20* 26. 20 1.. 00154E+OOO' 8 . 7.2105E-002 
964.79" 4'.99 5.14510E-001 1.57216E-001 
968 . 96* 15.90 8 .75754E-001 8. 79109E- 002 

1588.20 3.06 
1630.62 @ 1.52 

~ a Energy line fo~nd in the spectrum . 
@=Energy line not used for Weighted Mean Activity 
Energy Tolerance: 1 . 000 keV 
Nuclide confidence index th~eshold = 0.45 
Errors quoted at 1.000 sigma 

Page 8 
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Nuclioe Wt mean Wt mean 
Nuclioe Id Activity Activity 
Na.me ConfJ,dence (pCi/GWET) Uncertainty 

K-40 0.987 1. 867728E-+001 6. 8612168-001 
X Cd- 109 0.929 

Eu-152m 0.994 6.7156871!!-002 1. 066469E:-002 
Tl-208 @ 0 . 837 3.415761£-001 2.178468E-002 
Bi- 211 0.910 2.4715628~001 2.231605E-001 
Bi-212 @ 0 . 570 9 . 3740978-001 2.105931E-001 
Pb-212 @ 0.987 9.141436£-001 4.371287£-002 
Bi-214 @ 0.487 7,024904E- 001 3 . 868999£- 002 
Pb- 214 @ 0.942 S . 945639E-001 6 . 02?207E-002 
Ra-224 @ 0.814 7.417691£-001 2.082178E-001 
Ra-226 @ o. 759 2.247620£+000 3.Sl3877E- 001 
Ac-228 @ 0.699 8.956347£-001 4.499180£-002 

? = Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
@=Nuclide contains eneigy lines not used in Weighted Mean Activity 

Errors quoted at 1 . 000 sigma 

**;. * 'f"i- ***,le. 0 N I D E: N T I F I E D PEAKS ./,-+ ............ + ... ;.-

Peak Locate Performed on : 12/6/2016 11:23:11 AM 
Peak Locate E'rom Channel : 100 
Peak Locate 'l'o Channel: $192 

Peak Energy Peak Size in Peak CPS Peak 
No. (keV) Counts per Second % Uncertainty Type 

m 5 92.99 2 . 7630E-002 

M = .E'ir-st. peak in a multiplet region 
m = Other peak in a multiplet region 
F: fitted singlet 

Errors quoted at 1.000 sigma 

12.35 Tol. 

Tol. 
Nuclide 

Yb-1b9 
Th-227 
Th-234 
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filename; ERT01,C: \G£NIE2K\CAMF!LES\SMP-UMR001-S001-0612-02,CNF 

Report Generated On 

Sample Title 
Sample Description 
Sample Identification 
Samt'.)le Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Ioentiflcation Energy Tolerance 

Sanl'ple Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real 'l'ime 

Dead Time 

12/6/2016 1:30,30 PM 

UMROOl-S001-0612- 02 
4S0 cc Soil 

3.00 
100 
100 
1. 000 

8192 
8192 
keV 

4 . 520E+002 GWET 

11/18/2016 
12/6/2016 

9:55:00 AM 
11:30:27 AM 

7200.0 seconds 
7 2 Q 1. 6 seconds 

0.02 % 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency 10 

10/24/2016 
9/27/2016 
ERT0101 
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Oeteceor Name : ERTOi 
Sa.mple Title: UMROOl- $001-0612- 02 
Peak Analysis Perfopned on : 12/6/2016 

eeak Analysis From Channel : 
Peak Analysis To Channel: 

M 
m 
_M 

Peak ROI ROI 
No. start end 

1 
2 
3 
4 

m 5 
6 m 

249- 258 
293- 321 
293- 321 
345- 382 
345- 382 
345- 382 
734- 752 
833- 843 
948- 973 
948- 973 

M 

7 
B 
9 

m 10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

1074- 1088 
1173- 11.89 
1192- 1209 
1217- 1224 
1347- 1358 
1401- 1416 
1844- 1859 
2034- 2055 
2228- 2218 
2323- 2342 
2429- 2444 
2639- 2653 
2901- 2916 
3031- 3040 

25 3068- 3080 
26 1634- 3653 
27 3866- 3884 
28 ~473- 4493 
29 4946- 4958 
30 5832- 5856 
31 6349- 6360 
32 7051- 7070 

Peak 
centroid 

255 . 87 
299 . 73 
308.78 
349 . 59 
360 . 06 
372 . 30 
744 . 06 
837.43 
954.63 
966.18 

1080 . 18 
1180.87 
1200.58 
1220.88 
1.352 . 87 
1407.4B 
1851.58 
2042 . 35 
2232.80 
2331. 71 
2436 .10 
2646.16 
2908.91 
3035.88 
3072. 82 
3643. 93 
3875,16 
4480 . ()0 
4951 . 98 
5844 . N 
6354.40 
7061. 19 

E:nergy 
(keV) 

63 . 92 
74.B9 
77.15 
87.36 
89.97 
93.03 

185,98 
209.33 
238,. 63 
241. 52 
270.02 
295.19 
300 . 12 
305 . 20 
338.20 
351.85 
462 . 88 
510 . 58 
55B . 20 
582 . 93 
609 . 03 
661 . 55 
727 .24 
758 . 99 
768 .22 
911.01 
968. 82 

1120 . 05 
1238 . 05 
1461 . 16 
1588. 68 
1765. 40 

M First peak in a multiplet region 
m E Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 

FWHM 
(keV) 

0.50 
0 . 99 
0.99 
1.32 
1.33 
1.33 
0.73 
0.75 
1.10 
1.10 
1.08 
0.84 
0 . 82 
0 . 64 
1. 09 
1.31 
1.08 
0 . 88 
0 . 29 
1.30 
1.12 
1.15 
1.37 
0.60 
0.70 
1.37 
1.29 
0.70 
0.33 
1,78 
0.85 
0. 60 

1 : 30:3,1 PM 
100 

8192 

Net Peak 
Area 

5.41E+001 
2.30E:+002 
3.89E+002 
l.52E+002 
l . 29E+002 
2 . 67E+002 
2.38E+002 
6 • .97E+001 
l.02E+003 
1. 72E+002 
9. 46E+001 
3.11E+002 
s.iSE-+001 
2.26'£+001 
1.57E+002 
5.45E+002-
6.77E+001 
2.71E+002 
7.77E-001 
3,41E:+002 
4. '61E:+002 
7 . 90E+001 
8 . 17E+001 
1.35E+001 
2.85E+001 
2.38E+002 
l . 30E+002 
8 . 83E+001 
l . 78E+001 
l,lOE+OO~ 
1.98.E+OOl 
9 . 56E+001 

Net Area 
Uncert. 

25. 43 
21. 74 
25. 88 
20. 79 
19.86 
23.89 
37.02 
24. 41 
34.99 
16.9:l 
24 . 1.0 
28 . 86 
24.49 
13.06 
22.38 
29.59 
18.91 
28.30 
10. 43 
25.53 
26-63 
17.19 
14.06 
7.29 

13.02 
20.20 
18.16-
li . 35 
12, 48 
33. 98 

q,77 
10.19 

Continuum 
Counts 

2,63E+-002 
3 . 86E+002 
3 . 67E+002 
3. 57&+002 
4.41E+002 
4.03&+002 
3.35E+002 
2.20E+002 
2.10E+002 
1.85E+002 
l.68E+002 
1.66E+002 
l . 58E:+002 
7.34E:+001 
l.37E+002 
l . 10E+002 
9.63£+001 
i.41E+002 
4.52E+001 
8 . 66E+001 
8.29E+001 
7.50£1001 
3 . 83E+001 
1..75E+001 
S.25E+001 
4.SOE+OOl 
5 . 93E+001 
5 . 87E+001 
5 . 22E+001 
1, 23E·l-001 
1.25E+OOO 
2.41£+000 
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Detector Name: ERTO 1 
Sample Geometry : 
Sample Title: UMROOl -SOOl-0612-02 
Nuclide Lil;/rary Used: C: \GENIE2K\CAMFILES\ERT_LIBAARY LMDA.NLB 

Nuclide 
Name 

+ K-40 
C:o- '60 

> 
+ Cs-137 

+ Tl-208 

Bi-212 

+ Pb- 212 

+ Bi-214 

Energy 
( keV) 

146'0. 82• 
1173.23 
1332.49 
2505.71 

32 , 06 
661, 66* 

72 .80 
7 4. 97• 
84 . 90 

277 . 36 
510.77* 
583.19* 
-163 .13 
860 . 56 
39.86 

727,33"' 
785,37 

1620 .74 
1806.00 

74.81" 
77,11"' 
87 . 30* 

115 .1B 
238 . 63* 
300 . 09* 
76 . 86 .. 
89 . 81* 

386 .77 
454.77 
609 . 31' 
665 . 45 
103.11 
719 . 86 
768 . 36* 
786.10 
806 . 17 
934.06 
964 . 08 

10.51.96 
1120 . 29* 

Yield 
(%) 

10.55 
99.B5 
99 .98 
0.10 
5.54 

84.99 
2.02 
3.41 
l.51 
6 . 31 

22 . 60 
84. so 
l.81 

12.42 
1.06 
6. 74 
1.11 
1.51 
0.09 

10.40 
17.50 

7.81 
0.59 

43.30 
3.28 
0.43 
0 . 24 
0.30 
0.29 

45. 49 
'l . 53' 
0. 48 
0.39 
4.89 
0 .31 
1. 26 
3.10 
0.36 
0.31 

14-91 

Line MDA 
fpCi/GWET) 

Nuclide MDA 
(pCi/GWET) 

5 .7667E-001 5.77E-001 
9.7616E-002 8.37E-002 
8.3744E- 002 
O.OOOOE+OOO 
1.1720E+003 6.95E-002 
6. 9505E-002 
8.8056E+OOO 7.88E-002 
2 .9i76Et000 
6.9215E+OOO 
9 . 9169E- 001 
4.0019E-001 
7. 8 821E-002 
4.4229E+OOO 
6.8788E-001 
6.6143E+002 7.07E-001 
7.0743E-001 
7.3811E+000 
4.5458E+OOO 
6.0553E+001 
9,7632E-001 l . O0E-001 
5.ll64E-001 
8 . lOOSE-001 
1. 044 1E+001 
1. 0003E-001 
1,5953E!+OOO 
2 . 064SE+001 l.31E-001 
2 . 6616£+001 
Z. lOlOE+OOl 
2,0818E+001 
1. 3059£- 00l 
6 . 1412£+000 
1.554lE+OOl 
1 . B668E+001 
l.0924E+OOO 
2.6751E+001 
6.1715E+OOO 
2.58742+000 
3.2815E+001 
2.6287E+001 
!) .6534E-001 

Activity 
(pCi/GWE'I') 

1.4751E+001 
5.2840E-003 
l.5476E-002 
O.OOOOE+OOO 

-3.2097F,+002 
7.7224£- 002 
4.8549E-001 
S.1860E+OOO 

- 2.3768E- 001 
3 . 5994E-001 
3.141BE-001 
3.0535E-001 

-4 .9295&- 001 
6. 5542E- 001 
4.7593E+002 
l.0958E+OOO 
3,4952E+OOO 
2,6479E+000 

-2. 9858E+001 
1. 7004£+000 
1. 5466E+OOO 
9.6680E-001 
9.9147£- 002 
9.7944£-001 
1.2770E+OOO 
6.2408E+001 
2.4323E+001 
l. 0944 E+OOl 

- 6.7816E+000 
7.9267E-00l 

- 1. 834 3E-001 
6. 58 67 E:+000 

- 2 . 5773E.+000 
5 . 3 '718E-00 l 
5.9153~+000 
L 0087E+OOO 
l.9251Ei+OOO 
9. 4753E:+000 
4 . 5SS9E+OOO 
7. 07568-001 
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Nuclide Energy Yield Line MOA Nuclide MDA Activity 
Ni3llle (keV) ( t) (pCi/GWET) (pCi/GWET) !pCi/GWET) 

+ Bl- 214 1133,66 0.25 3 , 6432E+001 l.31E-001 9 . 1911Et000 
1155,19 1. 63 5,7539E+OOO 2 . 6917E+OOO 
1207,68 0.45 2 ,1657E+001 -8 . 3210E+000 
1238.11* 5 . 79 l.2654E+OOO 3.9305E-001 
1280.96 1. 43 6.1434~000 -1. 6727E+OOO 
1377 . 67 4 . 00 2. 0768E-t000 6.6261E-001 
1385 . 31 0. 76 9 . 9350E+OOO -9.9552£-1,.000 
1401 .50 1.27 5.9234E+OOO l.2221E+OOO 
1407.98 2 . 15 3. 6176E+000 -2.3282E+OOO 
1509 . 23 2.11 3 . 3504E+OOO -8.3183E-00l 
1538.50 0 .38 1 . 9056E+001 8.4877E+OOO 
1543 .32 0 . 2Q 3 . 3716E+00l 6.1984E-002 
1583.22 0 . 69 1. 0596Et001 - 2.0468£+000 
1594 . 73 0 . .25 3 . 4186E+00l l.5792E.f-001 
1599.31 0.23 3.3850E+001 2-6577£+001 
1661. 28 1.15 5.360SE+OOO -l.3280E+OOO 
1683 . 99 0.22 2 . 7030E+Q01 - 1. 4108E-t-00l 
1729 . 59 2. 92 2,4489E+OOO 1. 074 5E-t-000 
1764.49"' lS..40 2.2404E:-001 9.6096E-00l 
184.7 . 42 2,11 4 . 0275E+OOO 2 . 0587£-001 
18i3 . J.6 0.22 2 . 982lE+OOl 2 . 508!:>E+OOO 

> 2118.55 1.14 O.OOOOE+OOO O.OOOOE:+000 
> 220-4. 21 5.08 O.OOOOE+OOO O. OOOOE:+000 

Pb-214 53 . 28 1 . 20 5. 4 693E+OOi 1.258-001 8 . 3776E+OOO 
74 . 81~ 6 . 44 l . 5487E+OOO 2, 6973E::-t-OOO 
77 . 11"' 10 . 80 8.1432E-001 2. 4616E+OOO 
87 .30" 4.84 1. 2839E+OOO 1.53241::+00Q 

242.00* 7.43 5.2198E- 001 9 . 76058-001 
258.87 0 . 52 1.0740E+00l 3.9565£+000 
274.80 0.47 l.269SE+Odl 3.3279E+OOO 
295.22* 19.30 2 . 6580£- 001 7.S838E-001 
351. 93* 37.60 l . 2548E- 001 7.5502£-001 
4 62. 00* 0 . 22 2.3740£+001 l. 9629£~001 
533 . 66 0.19 3.3983£+001 9. 7749E+OOO 
785.96 1.07 "l . 8154E+OOO 4.76051::+QOO 
839.04 0.59 1. jS 69E+001 -4.4896E:+OOO 

+ Ra- 224 81.07 0,13 8 , 1335£+001 9 . 63E-001 -3.9939£4001 
83 . 78 0 . 22 4. 6341E+001 - 1. 0268E+001 

240 . 99~ 4.10 9.6303£-001 1.8Q08E+OOO 
+ Ra-226: 61.07 0 . 20 5.3126E+001 l . 74E+Q00 -2.6087£+001 

83. 78 0,33 3.0114-E+OOl -6 . 6'724£+000 
94.90 0.15 5 . 6728E+001 -8 . !995E+OOO 

186 . 21• 3 . 59 l. 7407E+OOO l,99'36E+OOO 

+ Ac-228 99.50 1.26 5 . 2 963&+000 2 . 62E-001 l . 9623E+OOO 
129. 07 2 . 50 2 . 6962Et000 - 4.5724E-001 
209.25" ;-3.97 l . 1016B+OOO 7.0619E-001 
270 . 24• 3. 55 1. 34 79E'+00Q, l.2114E+OOO 
328.00 3 . 04 2 . 1614 i::+000 l.OSQ2E+OOO 
338. 32* 11.40 ~. 0797E-00l '7 . 21171::- 001 
409.46 2.02 3 . 2633E+OOO 1.0628E+OOO 
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Nuclide Energy Yield Line MDA Nuclide MDA Activity 
Name (keV) (!) (pCi/GWETJ (pCi/GWET) ( pCl / GWE'l'} 

Ac-228 463,00" 4.45 1 . 20038+000 2.62£- 001 9.9245£- 001 
755.31 l. 03 6 . 97458+000 3. 78518+000 
772.29 1.52 5 . 6249E+OOO -1. 427 4£+000 
794.94 4.31 1. 9686E+OOO 2 . 150H::- 001 
835 . 70 1.70 5.0477E+OOO 1. 8819E+OOO' 
911.20* 26.20 2.6235E-001 9 . 3877£-001 
964.79 4 .99 2.5142£+000 9 . 635SE- 001 
968.96* 15.90 4 . 7489E-001 8: . 9963E-001 

1588.20 .. 3 .06 5.4235£-001 9. 971'08-001 
1630,62 1.52 4.53558+000 -1.5 9998+000 

Th-228 84.37 1.26 8.1549£+000 8 . lSE+OOO 6.5087£-002: 
J.3l. 61 Q. 13 5 . 23018+001 2 . 2738£+001 
166.41 0 .10 S. 7986E+001 -6. 5616E+OOO 
215 . 98 0.25 2.4187E+001 -1.4156£+001 

Pa- 2311m 258.23 0 .07 7 . 5847£+001 9 . 498+000 8 . 5606£+000 
742 . 81 0.09 8.0565£+001 2 .0364E+001 
766.36 0.32 2.6755£+001 1. 7433E+001 
786.27 0.05 1. 5296tH002 -7. 4771E"t-00.0 

1001.03 0 . 85 9 . 49278+000 -5.8827E-001 
1737.77 0.02 3 . 0208!il+002 -l.4440E+002 

+ Th-234 63.30* 3.7 5 4 . 9585E+OOO 1. 44E+OOO 8. 095 ie:- 001 
92.59* 4;33 1. 4 44 BE+OOO 1. 9195£+000 

112 . 81 0 . 22 2.8505E+001 -2 . 6656E+OOO 

+ = ~uclide identified during the nuclide identi~ication 
* = Energy line found in the spectrum 
>=Calculated MDA is zero due to zero counts in che region, or 

the region ls outside the spectrum, or has not been calculated 
@=Half-life too shore to be able to perform the decay correction 
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Sample Title: UMROOl-$001-0612-02 
Nuc 1 ide Library Used: C : \GEN I E2K\CAMFILES \ERT _LIBRARY_ LMDA. -m.,B 

.. . .............. . .... IDENTIFIED NUCLIDE$ . .................... . 
Nuclide Id Energy 
Narne Confidence (keV) 

K-40 
Cs-137 

Eu-152m 
Tl.-208 

Bi-211 
Bi-212 

Pb-212 

Bi-214 

0.982 
0.993 

0.997 
0.70fi 

0.898 
0.573 

0. 987 

0.614 

1460.82* 
32.06 @ 

661.66* 
89.85* 
72.80 @ 
74,97*@ 
84.90 @ 

277.36 
510.77*@ 
583.19* 
763.13 @ 
860,56 
351,03" 

39.86 @ 
727.33* 
78 5. 37 

1620.74 
1806. 00 @ 

74. Bit< 
7"1.11* 
87.30* 

115.18 @ 
238. 63" 
300.09* 
76.86* @ 

89.81"@ 
386. 77 @ 

454. 77 @ 

609.31"' 
665,4fi @ 
703.11 @ 

119.86 @ 

768.36~ 
786.10 @ 
806.17 @ 
934.06 
964.08 @ 

1051.96 @ 
1120 . 29" 
1133,66 @ 
1155.19 @ 

Yield 
(%) 

10.55 
5.54 

84.99 
69.90 
2.02 
3.41 
1.51 
6.31 

22.60 
84.50 
l. Bl 

12. 42 
13.00 
1.06 
6.74 
1.11 
J.. 51 
0.09 

10.40 
17.50 
7.81 
0.59 

43.30 
3.28 
0.43 
0.24 
0.30 
0.29 

45. 49 
1.53 
0.48 
0.39 
4.89 
o .. 31 
1.26 
3.10 
0.36 
0.31 

14.91 
0.25 
1.63 

Activity 
(pCi/GWET) 

Activity 
Uncertainty 

1.47512£+001 6.06037E-001 

7.72236E-002 l.69412E-002 
8. Sl186E-002 1. 34383E-002 

5-18605E+OOO 

3.14176E-001 
3.05350E-001 

2.18713E+OOO 

1. 09584E+OOO 

l.70043E+OOO 
l.54664E+OOO 
9. 66805E-001 

9.79439E-001 
1. 27702E+OOO 
6.24076£+001 
2.43232E+001 

7. 132 67 4E-001. 

5.371"16Fr001 

7.0755St-001 

S.22792E-001 

9.0~BlSE-002 
2 . 54242E-002 

l.502708-001 

l.91613E:-00l 

l.'78295E-001 
l.24313E-001 
1.3-9844E-001 

S.60l73E-002 
3 . 65344E-001 
5.06049E+000 
3.93798E+OOO 

5.18171E-002 

2.45893E-001 

l.40142E-00l 
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Nuclide Id Energy Yield Activity Activity 
Name Confidence (keV) (%) (pCi/GWET) Uncertainty 

Bi- 214 0.614 1207. 68 @ 0.45 
1238.11" 5.79 3.93048£- 001 2.75727E-00l 
1280 . 96 @ l.43 
1377, 67 4.00 
1385.31 @ 0.76 
1401. 50 @ 1.27 
1407, 98 @ 2.15 
1509 . 23 @ 2 . 11 
1538,50 @ 0 . 38 
1543.32 @ 0. 2.0 
1583 . 22 @ 0 . 69 
1594 . 73 @ 0.25 
1599. 31 @ 0.23 
1661,28 @ 1.15 
1683 . 99 @ 0 . 22 
1729,59 @ 2 . 92 
1764.49* 15 . 40 9.60964E- 001. 1.14513E-001 
1847.42 @ 2.11 
1873.16 @ 0.22 
2118.55 © 1.14 
2204.21 @ 5.08 

Pb-214 0.944 53.28 @ 1.20 
74.81* 6. 44 2. 69727E+OOO 2.85777£- 001 
77.11* 1.0 . 80 2. 4 6163E+OOO 2. 06186E-001 
87.30* 4.84 1. 53237E+OOO 2 . 235428-001 

242 . 00"' 7.43 9.76047E-00i 1.05863E- 001 
258 . 87 @ 0. 52 
274.80 @ 0.47 
295.22* 19.30 7.58380E- 00l 7.71711E:-002 
351.93~ 37.60 7.55015E-001 5.13196!!;-002 
462 . 00* @ 0.22 l.96292E+001 5.58411E+OOO 
533.66 @ 0.19 
785.96 @ 1.07 
839.04 @ 0.59 

Ra-224 0.849 81 . 07 @ 0.13 
83.78 @ 0. 22. 

240.99* 4 . 10 1. 80076Et000 1. 94727E-001 
Ra-226 0 . 772 Sl. 07 @ 0 . 20 

83 . 78 @ 0 . 33 
94.90 @ 0.15 

186.2·1* 3 . 59 1. 99362E+OOO 4.06743E- 001 
Ac-228 0.570 99 . 50 @ 1.26 

129 . 07 @ 2 .50 
209.25* 3.97 7,06186E-001 2,5032.BE-001 
270 . 24* 3.55 l.21142E+000 3.14652E-001 
328- . 00 3.04 
338.32* 11. 40 7. 21170!!;- 001 l . 09337E-001 
40.9 . 46 @ 2.02 
463 . 00* 4.45 9 . 924S4E-001 2.8450~E-001 
755 . 31 @ 1.03 
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Nuclide Id Energy Yield Activity Acti vity 
Name Confidence (keV) (%) (pCi/GWET) Uhcertainty 

Ac-228 0.570 772 . 29 @ 1.52 
794.94 4.31 
835.70 @ l. 70 
911 . 20* 26 . 20 9.387£9E--001 8.94967E- 002 
964 . "19 4.99 
968. 96" 15.90 8.99629£-001 l . 30777E-00l 

1588 . 20* 3.06 9 . 97701.F,-001 2. 45299E-001 
1630 . 62 @ 1. 52 

Tb-234 0 . 900 63 . 30" 3. 75 8.09507E-001 1.05895E+OOO 
92 . 59* 4.33 1.91954E+OOO 2 . 68280£-001 

112 . 81 @ 0 . 22 

*=Energy line found in the spectrum. 
@=Energy line not used for Weighted Mean Activity 
Energy Tolerance : 1.000 keV 
Nuclide confidence index. threshold = 0.45 
Erro~s q1Joted at 1 . 000 sigma 
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X 

Nuc.lide Wt me an Wt mean 
Nuclide Id Activity Activity 
Name Confidence (pCi/GWET) Uncertainty 

K- 40 0.982 1. 4751228+001 6.060371E-001 
Cd- 109 0 . 929 
Cs- 137 @ 0.993 7. 722362£-002 1.6941200:-002 
Eti-152m 0.997 8.234880E- 002 l.341933E-002 
Tl- 208 @ 0 . 705 3 . 066741E- 001 2.527137E- 002 
Bi-211 0.898 9 . 0383378-002 2 . 4 69139E- 001 
Bi- 212 @ 0 . 573 l . 095841E+OOO 1.9161288-001 
Pb- 212 @ 0 . 987 9 . 5821198- 001 4.7029318- 002 
B1- 214 @ 0 . 614 7.915050E- 001 4 . 136376E- U02 
Pb-2 14 @ 0 . 94 4 7.238143E-001 6.852810E-002 
Ra-224 @ 0 . 849 4 . 653569E- OD1 2 . 3112988-001 
Ra- 226 @ 0 . 772 l . 99361.7E+DOO 4.067435E-D0 1 
A.c- 228 @ 0.570 8 . 768420E-D01 5 . 383657 E-002 
Th- 234 @ 0 . 900 l,852594E+OOO 2 . 600640E- 00l 

? = Nuclide i s part of an undeterlllined solut ion 
X = Nuclide r ejected by the interference analysis 
@%Nuclide contains enexg:y lines not used in Weighted Mean Activity 

Errors quoted at l . 000 sigma 

Peak 

u N r D E N T I r I E D 

Peak Locate Performed on : 
Peak Locate From Channel: 
Peak Locate To Channe l : 

Energy l?ealc Si ze in 

P E A K S 

12/6/2016 
100 

8192 

Peak CPS 

1 : 30 : 31 PM 

Peak 
No. (ke\1) Counts per Second % Uncertainty Type 

14 305.20 3 . J322E- 003 
19 558.20 l . 0794E-004 
24 758 . 99 1.8728E- 003 

M = First peak in a multipl et region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1. 000 s i gma 

57 . 91 SllI!l 
1342 . 11 

54 . 07 Sum 

Tol. 
Nuclide 



- - Date: ------

9626 Niagara Falls Blvd Onsite Gamma Spec Screening Lab \ 

Gamma S ectrosco Detector work sheet 

} 
Sample 

Counted by Collection Sample Units Count Report Matches Sample (lo1tial,date) Geomet,y Analysis Number/Sample mmddyy Sample (GWET,GDR Tlme Par.tmeters 
Dt,scl'i lion I D/Remar1(s hh:mm Quantl Y L ft•3, etc s Initial, date 

450cc l\··19-11.. 
g~b 0 (;WET 7200 SOIL ., l\as 

450cc n-,,.,t. 
?,t)i,q ~wTT 

7200 SOIL 
--·OI ra:· 

450 cc 11-,S-\\o 
753,J (1u:)ET 7200 SOIL 

10 '38 
\ ,-1i.\ b 

7a ,g 7200 
~~\-~~ 'to 

450 cc ,~,11 II-ti- lb 
7200 SOIL ol-5tia-•. 103 · 555, 

I \1·1\-lb . 450cc 

B),g Q,w 7200 SOIL 
I 

I 
450cc 1\-\\-11. 

~o., bWcT 7200 ~ SOIL U.'4-t:'. CASi 
\ \·\t-\lo 

530,4 l'::Aut.T 7200 • ~\3,-\)\ 'l 
450 cc \1- \\.I\, 

s~.s ~Er I SOIL ~\\00\-~QI&-()\ g 7200 

I ('t/ra.ffi11,q 
450cc .i,18-11" 

~3.5 C,\uE1 7200 SOIL 
U)o\iQO -~ .. \~.()\ s 



·*•-·*•~········ ···****~· ·•·**••······~··~****~*•*•*•***~*•*~***********• 
•••*• GAMM A SPECTRUM AN ALYS IS •*••• 
*··~···*······~····~···•~*·•-····*·***~**•-····••****•~•****••··••*~••~*~ 
Fi1ename: ERT01 1 C : \GE!'lIE2K\CAME'ILElS\SMP-UMR001- S002-0006-0l . CNF 

Report Generated On 

Sample Title 
Sample Description 
Sample Identification 
Sample Type 
Sample Geomecry 

Peak Locate Threshold 
~eak Locate Range (in channel s) : 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Sampl.e Size 

Sample Ta)cen On 
Acquisition Started 

Live Time 
Real Time 

Dead Time 

12/3/2016 11:32:01.AM 

UMR001-S002- 0006- 0l 
450 cc Soil 

3 . 00 
100 -
100 -

1 . 000 

8192 
8192 
keV 

7 . 218Et002 GWET 

11/18/2016 10 : 40 : 00 AM 
12/3/2016 9:31:56 AM 

7200.0 seconds 
7202 . B seconds-

0 . 04 % 

Energy Calibration Used Done On 
Ef f i ciency Cal ibration Osed Done On 
Efficiency ID 

10/24/2016 
: 9/27/2016 
: ERT0101 
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Detector Name: ERTOl 
Sample Title: OMR001-S002-0006-01 
Peak Analysis Performed on: 12/3/2016 11:32: 01 AM 

Peak Analysis Froorn Channel : 100 
Peak Analysis To Channel.: 8192 

Peak ROI ROI Peak Energy f'WHM Net Peak Net Area Continuum 
No . start. end centroid (keV} (keV) Are·a Uncer1:. Counts 

M 1 289- 314 300 . 05 74 .. 97 0.99 5.54E+002 3-2 . 41 6.98Ef002 
rn 2. 289- 3l.4 309.06 77.22 0.99 8.71E+002 37 . 99 6 . 69E+002 
M 3 .345- 381 349.41 87.31 1.10 3 . 14E+002 29 . 90 7 . 45E+002 
m 4 345 - 381 360.2B 90.03 1.11 2.31E+002 27 . 62 8 .36E+002 
m 5 345- 381 372.97 93.20 1.11 3 . 45E+002 30.25 7.891':.+002 

6 510 - 523 517. 26 12.9.28 0.59 1 . 60E+002 45.70 7. OOE+002 
7 7'J,7- 750 744 . 41 186 . 07 0 .85 2 . 64 E+002 42.81 5 . 68E+002 
8 832- 846 837.03 209 . 2'.3 1.21 2 . 24E+002 44.34 5.99Et 002 

M 9 941- 975 954. 59 238 . 62 1.12 3 . 23Et003- 60.13 4. 40E+002 
m 10 941- 975 965.00 24 1. 22 1.12 3 . 99Et002 25 . 24 3 .67E+002 

11 1073- 1092 1080.70 270.15 1.03 2. 38E+002 42 . 48 4.42E+002 
12 1104- 1118 1109 .16 277 .2.6 1 .11 1. 33E+002 33 . 4 9 3.40Et002 
13 1172- 1189 1180,67 295 .14 1.23 5.20E+002 40 . 42 3.43E+002 
14 1190- 1206 1200,32 300 . 06 1.18 L 58E+002 34. 77 3.36E+002 
15 1302- 1316 1311.32 327 .81 1. 35 1 . 251H002 30.92 2 . 89E+002 
16 1345 - 1360 1353 . 06 338 . 24 1.21 6.44Et002 39 .23 2 . 97E+002 
17 1398- 1420 1407 ,20 351.78 1.22 l . OOE+003 47 .23 3 . 16E+002 
18 1629- 1643 1637 . 69 409 . 41 1.39 9 . 33E~001 24.97 l . 84Et002 
19 184s- 1B57 185L lB 462.79 1 . 1-4 2 . 22E+QO/;? 24.92 l . 39E+002 
20 2029- 2053 2042.14 5:L0 . 53 l.:LO 4. 11e+ooi 40.58 2 . 85E+002 
21 2324 - 2342 233-1. 75 582.94 1.49 l .18E+003 41. 47 1 .60E+002 
22 2389- 2398 2393.13 598.28 0 .53 l .03E+00 1 13 . 98 8 . 07E+001 
23 2 424- 2448 2436.34 609 . 09 1.28 7 .83E+002 37.54 1. 52Et002 
24 2640- 2653 2645 . 81 661. 46 0.77 5.99E+001 19.18 l . llE+002 
25 2898- 2918 2908 . 01 727.02 1. 66 2.83E+002 25.83 l,06Et002 

M 26 3048 - 3077 3052.06 763.03 0 . 98 2 . 53E+001 B.32 5.63E+001 
m 27 3048- 3077 3072 . 04 768 . 03 0 .98 5.37Et001 10 . 82 7 . 29Et001 

2'8 3170- 3185 3178.08 794 . 54 J. . 19 l.14E+002 19 .12 8 .38Et00l 
29 3333- 3350 3343.24 835 . 83 1 . 00 3 . 82E+001 17,35 8 .0BE+OOl 
30 3432- 3451 3440.96 860 . 26 1 ,63 1. 49E+002 19 . 23 6 . 27Et00l 
31 3633- 3656 3643 .47 910.89 1.64 8. 38.E+002 33 . 67 7 .41E+001 
32 3729- 3742 3735.77 933.97 0 ,77 3.67E+001 12. 20 4.03E+001 

M 33 3849- 3887 3857.85 964.50 l.60 l.57E+002 14. 05 S . 22E+001 
m 34 3849- 3887 387 4. 59 968.68 1.60 4 .46E+002 22 .01 4 .28E+001 

35 3999- 4011 4004.83 1001.24 0,26 2.73E+001 10 .57 3 . 08E+001 
36 4470- 4490 4480.13 1120 . 08 1.72 1 . 56E+D02 19.60 6.llE+OOl 
37 461.3- 4624 4618 .41 1154.65 o. 79 2 .74E+00l 10.33 3 . 16E+001 
38 4943- 4960 4951 . 77 1238 . 00 0 .64 4 . 63E+001 14.64 5 . 17E4001 
39 5505- 5518 5511 . 87 1378.04 0.37 3.34 E+001 10.39 2 . 66E+001 
40 5626- 5638 5631 . 69 1407 . 99 0 .34 3.23E+001 8.44 1. 47E+001 
41 5831- 5856 5844. 00 1461. 07 l.96 5 . 03E+0 02 26.13 4 .2 3E+001 

M_ 42 6347- 6377 6355.32 1588 . 92 1.20 5.20E'1'0Qi 8.43 1 . B4E+001 
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Peak ROI ROl Peak Energy 
No. start end centroid (keV) 

m 43 6347- 6377 6372 . 20 1593.14 
44 6519- 6531 6524.60 16:31.24 
45 7051- 7070 7061. 00 1765.35 

M = First peak in a multiplet region 
m = Other peak in a multiplet re~ion 
F = Fitted singlet 

Rrrors quoted at 1.000 sigma 

FWHM Net Peak Net Area 
(keV) Area Uncert. 

1.20 1 . 48E+001 5.98 
0 . 56 3 . l?E:+001 9.42 
l. 76 1.23E+002 12. 82 

eage 3 

Continuwn 
couni:s 

2.34E+001 
2 , .l3E:+001 
1.201.'l+OOl 
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Detector t'-lame : 8RT01 
Sample Geometry: 
Sample Title, UMR001~soo2- 0006- 0I 
Nuclide Li.brary Used: C: \GENIE2K\CAMFILES\ERT_LIBRARY LMDA. NLB 

Nuclid1o Energy Yield Line MDA Nuclide MDA Activity 
Name (keV) (%) (pCi/GWET) (pCi/GWET) (pCi/GWET) 

+ K-40 1460'.82• 10.55 5.8599£-001 S.86E-001 4.120BE+OOO 
Co-60 1173. 23 99.85 6.30228- 002 5.77E- 0D2 2.1155£-002. 

1332.49 99.98 5 . 7669£- 002 -3.l438E-003 
> 2505 .71 0.10 0 .00008+000 O. OOOOE+OOO 

+ Cs-137 32.06 5.54 l.0737£+003 5.16£-002 - 1. 9446£+002. 
661 . 66" 84.99 5.1583£-002 3 . 6662E-002. 

+ Tl- 208 72.80 2.02 1.99008+000 6.38£- 002 3 . 6281E-003 
74.97* 3.41 2 .4787£+000 7.7830E+000 
84.90 1.51 6.17378+000 -3. 4 a 6!1E;+ooo 

277. 36" 6.Jl 6 . SOOGE- 001 6 . 0817£-001 
510.77 .. 22 .60 3 . 39'98E.'- 001 5.8342E-001 
583.19"" 84.50 6 . 3841E-002 6.6876£-001 
763.13* 1. 81 1.67796+000 8.1486E-001 
860.56• 12.4;2 3 , 6647E-001 7.6279E- 001 

Bi-212 39 . 86 1.06 5 . 5954E+002. 7 . 86E-001 1.B652E+00-2 
727 . 33* 6 . 74 7.8564E-001 2.3658E+OOO 
785.37 1.11 5 . 7790£+000 5 . 8134E+OOO 

1620 . 74 1.51 4.3087E+OOO 2.9697£+000 
1806.00 0.09 5.5682£+001 1.19298+001 

P:0-212 '74 . 81* 10.40 8 . 1272E-001 8,79E-002 2 . 5519E+OOO 
77 . 11* 17.50 4.27648-001 2 . 15528+000 
87 . 30• 7 . 81 7 .26208-001 1.2493E+000 

115.18 0.59 9.7822E+OOO 4.9702E+OOO 
238 . 63* 43.30 8.'7919E-002 1. 9713E+OOO 
300.09* 3 . 28 l.4142E+OOO l . 4561E+000 

+ Bi-214 76.86' 0 . 43 1. 7309E+001 1. 288-001 8.7232E+001 
89.81* 0.24 2.2793E+00l 2.1336E+001 

386 .77 0 .30 1.7355E+001 -3. 5504R+000 
454.77 0.29 L8464F.+001 - 3 . 96118+000 
609.31" 45 . 49 1. 2824E-001 8.4264£- 001 
66.5. 45 1.53 4.4706E+OOO 2.7112E+OOO 
'703.11 o. 48 1. 3636E+001 7.6836E+OOO 
719.86 0 . 39 1. 4893E+001 5.9055E-001 
768. 36* 4.89 6. 95168-001. 6. 337 4 E-001 
786.10 0.31 2. 0902 E+OOl 7 . 6766E+OOO 
806.17 1.26 4.4985E+OOO a .2876E-001 
934.06• 3 . 10 l.108BB+OOO 7 . 8234E'-001 
964.08• 0 . 36 9.3549E+OOO 2 . 9314E+001 

1051.96 0 . 31 l . 6811B+001 5 . 17898+000 
1120.29• 14.91 J . 6609E-00l 7 . 8214E:- 001 
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Nuclide Energy Yield Line MDA Nuclide MDA Activity 
Name (keV) ( %. ) (p<;i/GWET) (pCi /GWET) (pCi/GWET) 

Bi-214 1133.66 0.25 2 . 1657E+001 1. 28E-001 -7.3738E+DOO 
1155.19* 1.63 2 . 0596E+OOO 1.2812E+OOQ 
1207.68 o. 45 1.2837E+Q01 - 2 . 9736Et000 
1238 . 11* 5.79 e·. 7069E-001 6.4082E-001 
1280 . 96 1. 43 4.4015E+OOO -4.2127E-00l 
1377 . 67;,- LOO 9.2238£-001 7.19368-001 
1385.31 0 .76 8.2908E+OOO - 1.2308E+OOQ 
1401.50 l. 27 4.5829E-t-000 1.2306E-t-OOO 
1407 .9B" 2.15 1. 2887E+DOO 1. 3127E+OOO 
1:,09.23 2.11 2.8444E-t-OOO -1.7662$+000 
1538.50 0.38 L5301E+OQ1 6.6518E+OOO 
1543.32 0.20 2.7253E-t-00l. 9.1379E-t-000 
1583 .22 0 .69 1.1517E+001 -1 . 4 550E:+000 
1594.73 0 .25 3.1128E+001 -2.1928E- 001 
1599 . 31 0.23 2. 6308E+001 -9.2609£+000 
1661.28 1.15 4.2007E+OOO l.3470E+OOO 
1683 . 99 0 .22 2. 0332E+001 6.4368£+000 
172.9.59 2.92 2,1926E'-t-000 l.2233E+OOO 
1764 . 4.9 .. 15 . 40 2.3409£-001 7.8447£-001 
1847.42 2.11 2.7203E+OOO -9.3424£- 001 
1873.1'6 0.22 2.4778£+001 5 . 0994E-t-000 

> 2118 . 55 1. 14 O.OOOOE+OOO O.OOOOE+OOO 
> 2204 . 21 5 . 08 O.OOOOE+OOO O.OOOOE+OOO 

+ Pb-214 53 . 28 1.20 4.6715E+001 1.47£-001 -l.1477E-t-001 
14 . 81* 6.44 l • .2931E+OOO 4.0604E+OOO 
77 . 11" 10.80 6.8273E-001 3. 44il8El+-000 
87.30" 4. 84 1.1546E+OOO l .'98 63E.+000 

242,00 .. 7. 43 4.5618E-001 l.4l40E+OOO 
258.87 0.52 9,4716E+OOO -l.3825E+OOO 
274.80 0 . 47 l.1806E-t-001 -6. iJ 3956-001 
295.22 .. 19 . 30 2.4113£-001 7 . 9479£- 001 
351. 93• 37.60 1 . 4 666E- 001 8 . 7404£-001 
462.00 .. 0.22 1 . 7348£+001 4.0357s+001 
533 .66 0.19 2.9442E+001 -1.1531&-t- 0D1 
785.96 1.07 6.0329El+OOO 2 . 1312&+000 
839.04 0.59 l .1188Et001 2 . 4 072E+OOO 

+ Ra-224 81.07 0.13 6.9723E+001 8 .. 39E-001 -1. 8922E+002 
83 . 78 0.22 4 . 0816£+001 - l .97 82E+00l. 

240 . 9.9* 4 .10 8.3904£-001 2 . 6006E+OOO 
+ Ra-226 81..07 0 . 20 4.5682E+001 1. 27E+OOO -l . 2397E+002 

83 . 78 0.33 2. li6Q6E+001 - 1 . 28958+001 
94.90 0.1S 4.9203£+001 -1.9911E+OOO 

186.21' 3.59 l.2690E-+000 1.4190E+OOO 
t Ac-228 B9.50 1.26 4.8615Et000 1. 9BE-001 -9. 5460E-00l 

129.071' 2 . 50 l.9939E-t-000 l.5463E-t-000 
209.25"" 3.97 l.2441Et000 l.4130E+OOO 
270. 24* 3 .55 l. 4934E+00d L 9017E+OOO 
328.00* 3.04 1. 4390E.+000 1.3lB3E+OOO 
338.32"" 11. 40 4, 0639ri:-001 l . 8450E+OOO 
409.46* 2.02 2.0261E+OOO 1. 7221E+000 
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Jl!uclide Bne-rgy Yield LiJle MDA N1,1c1-ide MDA Activity 
Name (keV) (\ l (pCi/GWET) (pCi/GWET) (pCi/GWET) 

Ac-228 463.00* 4 . 45 8.7442E- 001 1. 9BE-OO.l. 2.0342E+OOO 
755.31 1. 03 5 .9546E+OOO 2.93B6E:+000 
772.29 1.52 4.5003E+OOO -3.6838E-001 
794.94"' 4.31 1. 064 9E+OOO l.5913E+Oll0 
835.70+ 1.70 2 . 8565E+OOO 1.3990E+OOO 
911 . 20--> 26 . 20 2 . 1148E- 001 2 . 0970E+OOO 
964 . 19* 4.99 6 . 9068E-001 2 . 1643E+OOC 
968 . 96* 15 .90 l .9802E-001 l . 9311E+OOO 

1588 .20* 3.06 9.7631E- 001 1. 6414E+000 
1630.62* 1.52 2 . 4463E+OOO 2 . 0485E+OOC 

Th-228 84 . 37 L26 7 . 2238E+OOO 7.22E+OOO -3.0251E+ODQ 
131.61 0.13 4.9059E+001 7 . 4873E- 001 
166. 41 0.10 5 . 2722E+001 - 4. B4 3QE+001 
215,98 0.25 2.2900E+001 -1.1783E-001 

l?a-234m 258.23 0,07 6 . 7069E+001 6 . 92E+OOO 1. 6566E-001 
742 . 8,1 0.09 6 . 1228E+001. 1. 1886E:+001 
766 .36 0.32 2.1749E+001 1. 04 82E:+001 
786 . 27 0 . 05 1. 2156Ei-002 5.8567E+001 

1001 . 03 0 . 85 6.9241E-f000 1.2609E:+OOO 
1737 . 77 0,02 2.3761E+002 -1. 1653E:+002 

Th-234 63 . 30 3,75 6.149BE+OOO l. 88E+OOO -5.861BE- 001 
92.59 4 . 33 1 . BBOOE+OOO 3 . 3951.E~OOO 

112.81 0.22 2.6364E:+001 4.6725E+OOO 

+ = Nuclide identified du-ring the nuclide identification 
~=Energy line found in the spectrum 
>"' Calculated MDA is zero due t o zero counts in the region, or 

the region ls outside the spectrum, or has not been calC\l.lated 
@=Half-life too short to be able to perform the decay correction 
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~······•·~•~~*•·~~···~~···~#- ♦♦ -···~ · ···~·~··~~•~***·*~·-·~• ♦ ~~··•*~*~··· 
..... **** NO CL IDE I D £ N T I F I C A T I O N R B P O R T ........ * .. 
·~~~*•~~···*~··~***•*·~******··****•*~**~•***~~**•~******~··•*~*•t*•*i•*¼ 

Sample Title : UMROOl-S002-0006- 0l 
Nuclide Library Used: C:\G£NIE2K\CAMFILES\ERT_L,IBRARY_LMDA.NLB 

-~- ... · · ·~·-·········· IDENTIFIED NUCLIDES ...... . .. . ........... 

Nuclide Id Energy Yield Activity Aotivity 
Name Confidence (keV) (%) (pci/GWET) Uncertainty 

K-40 0.990 1460.82* 10.SS 4.12078£+000 2. 4 8323£.-001 
Cs-137 0.989 32.06 @ 5.SA 

661.66* 84.99 3 . 66619£-002 l.17B08E-002 
Eu-152rl'l 0.995 89.85• 69. 90 9.56220£-002 l..18571E-002 
Tl-208 0.947 72.80 @ 2.02 

74.97• @ 3 . 41 7.78295£+000 S. 2·9223E-001 
84.90 @ 1.51 

277.36* 6.31 6.08165E-00], L 55258£-001 
510.77* @ 22.60 S.83419E-001 8.18805.E-002 
583.19 ♦ 84.50 6.68756£- 001 3.21105£-002 
763.13• @ 1.81 8.14865£- 001 2.68913£-001 
860.56• 12 . 42 7.62793E-001 1. 00027E-00l 

TL-208e 0.944 1592.53* 99. i6 i. 442380-002 S.891310E-003 
Bi-21;1 0.914 35l. 03* 13 . 00 2.53124E+OOO I.. 58606E- 001 
Bi-212 0 .564 39.86 @ 1.06 

727. 33* 6.74 2.36579E+OOO 2.28661.E-001 
785 . 37 1.11 

1620.74 1.51 
1806.00 @ 0 . 09 

Pb-212 0 . 986 74.81* 10. 40 2.55191E+OOQ 1. 884 931::-001 
77 .11* 17.50 2.15520E+OOO 1. 35178E- 00i 
87.30• 7 . 81 1. 24 934 E+OOO l.32313E-001 

115.18 @ 0 .59 
238. 63* 43.30 l. 97129£+000 9. 610441;;-002 
300.09" 3 . 28 1. 45613E+OOO 3 . 25980E-001 

Bi-214 0.750 76.86 .. @ 0.43 8.723221'!+001 5.55071E+QOO 
89.81" @ 0.24 2.73365E+001 3 . 52871E+OOO 

386.77 @ 0.30 
454.77 @ 0.29 
609.31* 45.49 8.426'.36E:-001 4.79469E-002 
665. 45 @ 1.53 
703.11 @ 0.48 
719.86 @ 0.39 
7613.36* 4.89 6.337458-001 1.2B705E-001 
786.10 @ 0.31 
906.17 @ 1. 26 
934.06* 3.10 7. 82341£-001 2.60978£-001 
964.08" @ 0.36 2.93139E+001 2.87370E+OOO 

1051.. 96 @ 0.31 
1120.29 .. 14.91 7.82137E-001 l.00204£-001 
1133.66 @ o. 25 
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Nuclide Id Energy Yield Activity Activi1:.y 
Name Confidence (keV) ( t) (pCi/GWET) Uncertainty 

Bi-214 o. 750 11.55.19* @ 1. 63 l.28122E+OOO 4.83414E-001 
1207 . 68 @ 0 . 45 
1238.11" 5 . 79 6 . 40816E-001 2.03231E-001 
1280 . 96 @ 1. 43 
1377 . 67* 4.00 7.19365E-00l 2.24602E-001 
138S . 31 @ 0. 7 6-
1401. 50 @ 1.27 
1407 . 98* @ 2.15 l . 31274E+OOO 3 . 45798E-001 
1509.23 @ 2 .1.1 
1538.50 @ 0.38 
1543.32 @ 0.20 
1583.22 @ 0.69 
1594.?j @ 0.25 
1599. 31 @ 0.23 
1661.28 @ 1.15 
1683.99 @ 0.22 
1729.59 @ 2.92 
1764.49* 15. 40 7.84468E- 001 9.0l965E.-002 
1847.42 @ 2 . 11 
1673.16 @ 0 . 22 
2118.55 @ 1.14 
2204.21 @ 5.08 

l?b-214 0.938 53. 28 @ 1.20 
74. 8 l"' 6.44 4 . 06044Et000 3. 06208F.-001 
77.11 ... 10 . 80 3 . 440831:!+000 2.30547E-001 
87.30* 4 ,84 l . 98630E+OOO 2 . 13698E-001 

242.0()" 7.43 l . 41395E+OOO 1 . 10823£-001 
258 .B7 @ 0. 52 
274 . B0 @ 0.47 
295 .i2• 19. 30 7 . 94789E-001 7 . 00584E-002 
351 . 93" 37.60 8 . 74038E-00l 5.40616E-002 
462 . 00" @ 0.22 4 . 03567E:'+001 5.02107E+OOO 
533.66 @ 0.19 
185.96 @ 1. 07 
839. 04 @ 0.59 

Ra-224 0.882 81. 07 @ 0.13 
83. 7.8 @ 0.22 

240.99* 4. 10 2. 60063E+OOQ 2. 02660E- 001 
Ra-226 0 . 776 81 . 07 @ 0.20 

a:L 78 @ o.33 
94.90 @ 0.15 

186. 21* 3.59 l.41B96E..-OOO 2.93670E-001 
Ac-228 o. 916 99.50 @ 1.26 

129.07• @ 2.50 l . 54633E+OOO 4, 449-79E- 001 
209 . 25"' 3 . 97 l . 41297E+OOO 2 . 91147E-001 
270.24" 3.55 l . 90173E+OOO 3 . S2996E- 001 
328 . 00* 3.04 1 . 31832E+Od0 3 .32839E-001 
338.32* 11. 40 l. 84500E+OOO l. 47856B- 001 
409 . 46• @ 2.02 1.72206E+OOO 4 . 67963E- 001 
463 . 00• 4.45 2.03415Et000 2.63106£-001 
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Nuclide Id Energy 
Name Confidence [keV) 

Ac-228 0. 916 755,31 
772.29 
794 . 94~ 
835. 70* 
911 . 20" 
964.79* 
968 . 96* 

158-S,20* 
1630 . 62'" 

Yield 
( % ) 

@ 1. 03 
@ 1. 52 

4.3i 
@_ 1. . 70 

26.20 
4.99 

15.90 
3.06 

@ l. 52 

):\e~ivity 
(pCi/GWE'l' ) 

1.59129E+OOO 
1. 39902E+OOO 
2.Q9697E+OOO 
2.16429E+OOO 
1. 93107E+OOO 
l.64l40E+OOO 
2.048SSE+OOO 

Activity 
Oncertainty 

2 .741031::- 001 
6.38143E-001 
1 . 17039E-001 
2.129171il-001 
1. 21696E-001 
2 . 76794E-001 
6.16838E- 001 

*=Energy line found in the spectrLtm. 
@=Energy line not used for Weighted Mean Activity 
Energy Tolerance: 1.000 keV 
Nuclide confidence index threshold= 0.45 
Errors quoted at 1.000 sigma 

l?age 9 
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Nuc1ide 
Nuclide Id 
Name Confidence 

K- 40 
X Mn-54 
X Cd- 109 

C.s-137 @ 

Eu-l52m 
Tl- 208 @ 
TL- 208e 
Bi- 211 
Bl- 212 @ 

Pb- 212 @ 
Bi-214 @ 

Pb-2 14 @ 

Ra- 224 @ 
Ra-216 @ 

Ac- 228 @ 

0.990 
0.854 
0.920 
0.989 
0.995 
0.947 
0 . 944 
0 . 914 
D .564 
0 . 986 
0 . 750 
0 . 938 
0.882 
0 . 776 
0.916 

W-r. mean 
Activity 

(pCi/GWET) 

4.1207'76E+OOO 

3.666191£-002 
9 .292524£-002 
6 . 773S-8 4E- 001 
l.442382E- 002 
5 . 52079BE- 001 
2 . 365789£+000 
1. 6;30204E+OOO 
7.995397E- 001 
6.834047E-001 
1.343672£+000 
l . 418964£+000 
1 . 922891£+000 

12/3/2016 11:32: 02 AM 

Wt mean 
Activity 

Uncertainty 

2.483227£-001 

1 . 178083£-002 
1. 182931£-002 
2.955698£-002 
5.898l03E-003 
2.441127£-001 
2.286612E-001 
6 . 359672£-002 
3 . 578686£-002 
6 . 533742£- 002 
2 . 334667£- 001 
2 . 9366'.98£- 00 1 
S .342480£- 002 

? = Nuclide is part of an undetermined solution 
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X = Nuclide rejected by the interference analysis 
@=Nuclide contaitis energy l ines not osed in Weighted Mean Activity 

Errors quoted at 1 . 000 sigma 
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Peak 
No . 

m 5 

U N l D E N T I F I E D 

Peak Locate Performed on: 
Peak Locate From Channel, 
Peak Locate To Channel: 

Energy 
(keV) 

93.20 

l?eak Size in 
Counts per Second 

3. 7372E- 002 

22 598.28 
35 1001.24 

l.4255E-003 
3. 2225-E-003 

12/3/2016 11:32:02 AM 

P E A K S 

12/3/2016 11:32 : 01 AM 
100 

8192 

Peak CPS 
% Uncertainty 

11. 46 

136. 21 
46. 21 

Peak 
Typ,e 

Tol. 

Sum 
Sum 

M ~ First peak in a multiplet region 
m = Other i:,eak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 
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ToL. 
Nucli<;ie 

Yb-169 
Th.-227 
Th-234 



Filename: ERT01,C:\GENIE2K\CAMFILES\SMP-IJMR001- S002-1218-0l.CNF 

Report Generated On 

Sample Title 
Sample Description 
sample Identification 
sample Type 
Sample Geometry 

Peak Locate Threshold 
Feak Locate Range (in channels ) 
Pea k Area Range (in channels) 
Identification Energy Tolerance 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

Dead Time 

12/3/2016 1:57:50 PM 

UMROOl- S002-1218-01 
450 cc Soil 

3.00 
100 -
100 -
1.000 

8192 
8192 
keV 

5 . 559£+002 GWET 

11/18/2016 10:35:00 AM 

12/3/2016 11~57t45 AM 

7200 . 0 second,.s 
7202.7 seconds 

0.04 't 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency ID 

10/24/2016 
9/27/2016 
ERTOlOl 
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*****~***•*•••~~**••~**••••••••••••••••~~***~••~*•**•••••w*•~•*••••~***~** 
--***1t- P EA K A N A L Y S I S B.E:.POR T .......... 
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Detector Name : ERTO l 
Sample Title : UMR001-S002-1218- 0l 
Pea){ Analysis Performed on : 12/3/2010 1 :57 : 50 PM 

Peak Analysis l"rom Channe l : 100 
Peak Analysis To Channel; 8,192 

Peak ROI ROI Peak Ene:rgy FWHM Net Peak t.fet Area Continuum 
No . start end centroid (keV) (keV) Area Uncert . Count-s 

1 249- 260 253.19 63 . 25 0 . 91 6 . 54E+00l 40 . 35 6 . 23E+002 
M 2 293- 3l e 300 . 23 75 . 02 0.91 5.22E+002 32 .17 7.85E+002 
m 3 293- 316 309 . 01 77,21 o. 91 8 . 62E+002 37.67 7 . 21E+002 
M 4 334- 383 338 . 4A 84 . 57 1.27 1. 40E+002 25. 30 7.03£+002 
m 5 334- 383 349,57 87.35 1 . 27 4, 55E+002 32.14 8 . 80E+002 
Ill 6 334- 383 360 . 38 90.05 1. 28 2.84E+002 27 . 86 8.32£+002 
m 7 334- 383 371,98 92 . 95 1.28 4 . 88E+OQ2 32 . 01 7.37E+002 

8 508- 526 516 . 32 129 . 04 0.52 1. 12£+002 57 . 08 9 . 30E+002 
9 612- 621 616.75 154 .15 0.68 7.49E+OOL 32.39 4.31E+002 

10 735- 752 744.03 185 . 97 1. 10 3.79E+002 54.05 7. 82E+002 
11 832- 84,2 836 . 69 209.14 0.78 1. 72Et002 35.65 4 . 54E+002 

M 12 948- 976 954 . 59 238 . 62 1. 12 2.53E+003 54 .32 4.72E+002 
Ill 13 948- 976 966 . 84 241. 68 1. 12 5 . 33E+002 28.04 3.81Et002 

14 1071- 1088 1080. 86 270. 19 0.97 2 . 35E+002 37. 67 3 . 64E+002 
15 1105- 1115 l.109 . 91 277.45 0.78 7 .16E+00l 26 . 60 2.67E+002 
16 1174- 1189 1180. 70 2~5 -15 1.19 8.51E+002 42 . 94 3 . 30E+002 
17 1192- 1206 1200.37 300.07 1. 2·3 1 . 89E+002 31.92 2.89£+002 
18 1307- 1318 1312.29 328 . 05 0 . 86 1. 42E+002 26 . 66 2 . 26E+002 
19 1344 - 1359 1353 . 09 338 . 25 1.05 5 . 07E+002 37 . 95 3 . 10Et002 
20 1399- 1411 1407 . 29 351.80 1 . 16 1. 51EH003 49.99 2 . 90E+002 
21 1630- 1643 1636 . 86 409 . 20 1 . 06 7 . 43E+00l 24.65 1. 94£+002 
22 1846- 1855 1850 . 90 462.71 1 . 04 l.21E+002 19 . 67 1. 18E+002 
23 2030- 2052 2042 . 25 510.56 1 . 49 4 . 51Et002 35.35 2 . 06E+002 
24 2322- 2340 2331 . 60 582.90 1. 37 8 . 80E:t002 16. 77 l. 40E+002 
25 2428- 2443 2436.27 609.07 1.46 l . 12E+003 39 . 17 1.38£+002 
26 2654- 2665 2659.82 664,96 0 . 54 2.16E+001 14 . 23 7 . 14£-+001 
27 2900- 2919 2908 .10 727.04 1. 46 2.14E+002 24 . 21 1. 06E+002 
28 3064- 3077 3072 . 70 768 .1 9 1.71 1.19E+002 17.01 6.0SE-+001 
29 3135- 3147 3141.97 785 . 51 0 . 80 3 . 34E+001 14 . 26 6 . 4 SE:+001 
30 3172- 3187 3178.56 794 . 66 1.39 1. lOE:+002 17. 18 6 . BOE+OOl 
31 3218- 3229 3223.63 805.93 0 . 35 2 . 80!i1t001 12. 73- 5 . 20E+00 1 
32 3336- 3347 3341 . 51 835. 40 1.54 2.82E-t.-001 11. 97 4,58E+001 
33 3433 - 3450 3440 . 82 860 . 23 0 . 9.5 1. 271::+00~ 18.20 6 . 25E+001 
34 3634- 3653 3643 . 53 910 . 91 1 . 73 6 . SO E:+002 30 . 4 7 7 . 96E+001 
35 3725- 3741 373-4. 51 933 . 66 0,89 5.33E+001 16.09 6.57E+001 

M 36 3849- 3886 3857 . 38 964 . 38 1.63 1.14E+002 13.01 6 . 75E+001 
m 37 3849- 3886 3874 . 85 968 . 74 1.64 4, 11E+002 21. 70 .5 . 90£+001 

38 3997- 4008 4002 . 6? 1000 .70 0. 86 2 . 38E+001 11.42 4 . 22E+001 
39 4471- 449]: 4480.30 1120.12 1.42 2. 77 i:;+002 23 . 24 7 . 25E+001 
40 4943- 4961 4952.27 1238 . 12 0.83 1 . 10E+002 17 .86 6.12E+001 
41 5117- 5130 5124 . 10 1281 . 08 0. 76 2 . 64E+001 11.28 3.66£+001 
42 5502- 55-23 551.0.40 1377 . 67 0 . 30 7 . 45E+001 13 . 79 3 . 05E+001 
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Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum 
No. start end centroid (keV) (keV) Area Uncert. Counts 

43 5626- 5639 5632 . 51 1408 .20 0.55 1.90E+001 10.77 3.SOE+001 
44 5831- 5857 5843.69 1461. 00 1.69 l. OOE+003 33.71 3.06E+001 
45 6032- 6043 6037.12 1509.36 0.44 2.67E+001 7. 64 l.23E+001 

M 46 6346- 6378 6353. 26 15B8.40 1. 40 4.27E+001 8.07 2 . 30E+001 • 
m 47 6346- 6378 6372.19 1593.13 1.40 2 . 87E+001 6.50 l.54E+001 

48 6478- 6489 6483.72 1621.02 0.8 4 l.BOE+OOl 7 . 54 l.50E+001 
49 6913- 6927 6920.67 1730.26 0.36 4.02E+001 10. 02 2 . 0BE+001 
50 7048- 7071 7060. 46 1765. 21 1.39 2.l4E+002 16.56 l . SOE+OOl 

M = First peak in a mu.ltiplet region 
m = Other peak in a multiplet region 
F - Fitted singlet 

Errors quoted at 1 . 000 sigma 
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Det:ector Name : J::RTOl 
Sample Geometl"y: 
Sample Titl.e: tJMR001-S002-121B- Ol 
Nuclide Li.b.r.iry Used: C:\GENIE2K\CAMFILES\ERT_LIBRARY_LMDA . NLB 

Nuclide Energy Yiel,d Line MDA Nuclide MOA Act.ivic.y 
Name ( k.eV) (%) (pCi/GWET) tpCi/GWEl') (pCi/GWET) 

+ K-40 1460. 82"' 10.55 6. 7515E-001 6 . 75E-001 l . 0853E+001 
C<>-60 1173 . 23 99.85 9. 3.505E-002 7 . 88E-002 4.0943E-002 

1332 . 49 99.98 7 . B772E- 002 1 . 0765E- 003 
> 2505 . 71 0.10 O.OOOOE+OOO O.OOOOE+OOQ 

Cs-137 32 . 06 5. 54 l .4172E+003 9.40El-0D2 - l . 6524E+002 
661 .66 84 . 99 9. 4023E-002 8 . 2652E-002 

+ Tl- 208 72 .80 2.02 1.0358Et001 7.78E-002 6 .2543E- 002 
74 . 97* 3.41 3.4016E+OOO 9 . 4970E+OOO 
84 . 90• 1.51 5 . 0959E+OOO 4.0236E+OOO 

277 . 36* 6.31 7.1178E-001 4.2596E-00l 
510.77* 22.60 3.7769E-001 7.0601E- 001 
583 . 19* 84. 50 1 . 7803E- 002 6 . 4.6i4E-00l 
763 . 13 1. 81 4. . 7782E-+000 S . 4485E-00l 
86.0. 56 .. 12.42 4 . 5834E- 001 8 .4 550E- 00l 

+ Bi-212 39 . 86 1. 06 7 . 2184Et002 l . OOE+OOO -9.216.0E+OOl 
727 . 33~ 6. 7 4. l.0037E+OOO 2.32B8E+000 
78S . 37* 1.11 4.4128E+OOO 2.3241E+OOO 

1620 .14 * 1. 51 2. 66.92.E+OOO 1 . 5128E+OOO 
1806.00 0.09 7.l561E+001 2 . 6075E+001 

+ Pb- 212 74.81* 10.40 l.1153E+OOO l.lBE-001 3 .ll39E+OOO 
77. 11 * 17.50 5. 7'66.lE-001 2 . 772.0J::+OOO 
87 . 30" 7.81 1. 0226El+OOO 2 . 3547E+OOO 

115.18 0.59 l.214.SE+OOl 1 . 4012E+OOO 
238 . 63* 43.30 l.1812E-001 2.0023E+ODq 
300 . 09* 3 . 28 1. 6353E+OOO 2 .2671E+OOO 

+ Bi-214 76.86* 0. 43 2.33368+001 1. 36E- 001 1.1218E+002 
89 . 81• 0 .24 2.9521Et001 4.3600E+001 

386 . 77 0 . 30 2.3158E+001 -2.0257&+000 
454.77 0 . 29 1 .5064E+001 1. 3750E+OC>} 
609.31* 45.49 1. 361 GE-001 1. 5653£+000 
665.45 .. 1.53 2.8895E+OOO 9 .5417E.-001 
703 .11 0.48 1.7156.E+OOl 1.0lSlE-001 
719.86 0.39 2.Q948E+001 1. 44 95E+001 
768.36* 4. 8,9 9 . 7337£-001 1.8174E+OOO 
786.10* 0.31 l.5566E+001 8 . 1986.E+OOO 
806.17* 1.26 3 . 4753E+OOO l.7234E+OOO 
934.06r 3.10 1 . 9215E+OOO l.4753E+OOO 
964. OS +- 0.36 l.3718E+001 2 . 7640E+OOJ! 

1051. 96 0.31 2.5620E+001 1. 169'1E+00l 
1120,29* 14.91 5 . 0855£- 001 1. 8019E+000 
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Nuclide Energy Yield Line MDA Nuclide t-lOA Activity 
Name (keV) . (~) (t:,Ci,/GWET) (pCi/GWET) (pC i /G~lET) 

+ Bi-214 1133.66 0.25 3.2103E+001 1 . 361::-001 l .5309E+000 
1155 .19 1.63 S.9600E+OOO 5.37SSE+OOO 
1207. 68 0.45 2 . 1535E+001 1. Oll 6E+OOO 
1238.11* 5 . 79 1.25571::+000 1. 9720B+OOO 
1280.96• 1. 43 3 . 6768E+OOO l.9631E+OOQ 
1377. 67* 4.00 1. 4743E+OOO 2.0824£+000 
1385.31 0.76 l . 0902E+001 8.0301£=001 
1401.50 1. 27 6 . 0989E+OOO -1. 2533£+000 
1407.98+ 2.15 2 . 5616E+OOO l.0030E+OOO 
1509 . 23* 2.11 1. 6300E+000 1 . 5072E+OOQ 
1538 . 50 0 .38 1 . 9868£:tOOl 2.90678+000 
1543.32 0 . 20 3.6989Et001 4.1685t:+OOQ 
1583 . 22 0.69 1. 5097E+001 6. 5131E+OOO 
1594. 73 0.25 3 . 9176E+001 -1. 3528E• 001 
1599 . 31 0 . 23 3 .4542E+001 -2 . 0422E+001 
1661. 28 1.15 6 .1314E+OOO 3, 3641E+OOO 
1683 . 99 0.22 2 .73l3E+001 -1 . 1163E+001 
1729 . 59* 2 . 92 l.7444E+OOO 1, 8092E+OOO 
1764,49"' 15. 40 3 . 5420E-00l l.8053E+.OOQ 
1847.42 2.11 3 . 8973£+000 7.2575E-001 
1873 .16 0.22 2 . 7506E+001 -7 . 1259E+OOO 

> 2118.55 1.14 O. OOOOE+OOO O. OOOOE+OOO 

> 2204 . 21 5.08 O.OOOOE+OOO O. OOOOE+OOO 
i- Pb-214 53 . 28 1.20 S.8623E-1-001 1.71~- 001 -3 . 14 7 6E::+001 

74 . 81* 6.44 l.7745E+OOO 4.9541£+000 
77.11* 10 . 80 9 . 2048£- 001 4 . 4251E+OOQ 
87 . 30'* 4 . 84 1. 6256E-4-000 3. ?432B+OOO 

242. 00* 7 . 43 ~ . 0335E- 001 2. 4534Et-00D 
258.87 0 . 52 1 . 2420E+001 5 . 6452E-t-00D 
274 . 80 0.47 1.4664£+001 2 .5759E+OOO 
295 . 22• 19.30 2 . .9592E-001 1.6874£+000 
351.93* 37.60 1.7098E-001 1,7208E+OOO 
462.00* 0.22 1. 8507E-t-001 2.8545E+001 
533. 66 0.19 3,6807£+001 - 2 . 9496t+001 
785 . 96" 1.01 4.5099E+ODO 2 . 3753E+OOO 
839.04 0.59 l.4778E+001 5 . 4919E+OOO 

+ Ra-224 81. 07 0.13 9. 2638£.+001 1.llE+OOO -3.3566E+001 
83.78 .. 0 . 22 3.5460E+001 2.7999E+001 

240.99" 4 . 10 1. 10,98£+000 4.5129E+OOO 
+ Ra -226 81.07 0 . 20 6. 0689E+O.Ol 2 . 07E+OOO - 2 . l990E+001. 

81. 78" 0.33 2.3112E+001 1. 8249B+00l 
94.90 0.15 6.1586£+001 -2 .. 9305E+D00 

186.21• 3.59 2 . 0726E+OOO 2 . 83801!:+DOO 

+ Ac-228 99.50 1. 26 5.9673.E+OOO 2 . 67E-001 3 . 5103E+OOO 
129 . 07• 2.50 3.29',BE+OOO 1 . 4063E+OOO 
209,, 25* 3.97 1 . 2870E+OOO 1. 41448+000 
270 .24• 3 . 55 1,6897E+OOO 2,11379Et-000 

328.00* 3.04 l . 5530E+OOQ 1,942SE1-000 
338.32* 11.40 5.3860E~001 1.8852E+OO(.) 
409.46* 2 . 02 2,6381E+OOO 1. 7810E+D00 
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Nuclide Energy Yield Line MDA Nuclide MDA Activity 
Name (lceV) (%) (pCi/GWET) (pCi/GWET) (pCi/GWET/ 

Ac-228 463.00* 4 . 45 9. 3292E-00l 2 . 67£- 001 l.4389E+OOO 
755.31 1.03 7. 8690&+-0.00 5.1500£+000 
772.29 1.52 6.1244E+OOO - 4. 632 SE:+000 
794,94 .. 4 .31 1.2570E+OOO l.9899E+OOO 
835 .70* 1.70 2. 49791l:+OOO 1. 3388 ei+OOO 
911 . 20* 26.20 2 . 6667E-001 2 . 10998+000 
964 . 79"'" 4.99 1 . 0129E+OOO 2 . 0410E+OOO 
968 . 96* 15.90 2 . 9921E-00l 2 . 31298+000 

15B8.20* 3.06 1.4032E+OOO 1 . iSOlE+OOO 
1630 .62 l. 52 5. 4673E+OOO 2 . 9396E+OOO 

Th- 228 84.37"' l.26 6.1070E+OOO 6 . llE+OOO 4.B22.0E+OOO 
131 . 61 0 .13 6.1237E+001 l.8493E+OOO 
166 . 41 0 .10 7 .0731E+001 3 .~ 2458+001 
215 ,98 0.25 2 .773lE+OOl -l . 4183E+001 

Pa-234m 258.23 Q.07 8.8123E+00l 9.538+000 2 . 9577E+001 
7112.Sl Q.09 7.9839E+OOl -2. 92l6E+001 
766 . 36 0.32 2.8533E'l-00l l,8386Et001 
18 .6.27 0 . 05 l.5784E+002 l.3.593E+002 

1001 . 03 0.85 9.5349E+OOO 4.4848Et000 
1737.7? 0.02 3.3017E+002 -1.8107Et002 

'rh-234 63.30* 3 . 75 6 .5276E+OOO 1.54E+000 1. 0769E+OOO 
92.59* 4.33 1. 5389E+OOO 3.3728E+OGO 

112.81 0.22 3 .2951E+001 -7.7121Et000 

.,. = Nuclide idenci£ied during the nuclide identification 
" = Enez,gy line found in the spectrum 
>=Calc ulated MDA is zero due to zero counts in the region, or 

the region is outside the spectrum, or has not been calculated 
@~Half-li fe too short to be able to perform the decay corcection 



Interference Corrected Activity Report 12/3/2016 1~57:52 l?M Page 7 

**********~**•*TT*~*********~******* ********•~*********•*~**•****•**t*••* 

****"' N U C L I D E IDENTIFICATION REPORT ,.. ... .., ~Jo-

******~•••~• ~•~*•*******•~~~•ir***•*~***•*•*~~~•••~•••*~•~••~**~*~~~**~*~ 

Sample Title: UMROOl-S002-1218- 01 
Nuclide Library Used : C:\GENIE2K\CAMFLLES\ERT_LIBRAR.Y_LMDA.NLB 

.. .. .. . . . .. . . . . .. . . . . . . . . IDENTIFIED NUCLIDES . . . . .... -• ............. 
Nuclide Id Ene.cgy Yield Activity Activity 
Name Confidence (keVJ ( % J ('pCi/GWET) Uncertainty 

K-40 0 . 995 1460 . 82* 10 . 55 1. 08531E+001 A. 71336E- 001 
Eu-152m 0.993 89 . 85" 69 . 90 1 . 52515E-001 l . 57900E- 002 
Tm-170 0.984 84 . 25" 2. 48 2 . 61950E+OOO 4.91720£-001 
Tl-208 0.947 72 . 80 (! 2 . 02 

74 . 97• @ 3 . 41 9.49~95E+OOO 6.71751E-001 
84 . 90~ @ 1.51 -4 . 02364E+OOO 7.41048E-001 

277. 36"' 6 . 31 4 . 25964£-001 l. 58933£-001 
510.77 .. @ 22.60 7.06014E-00l 9.33374E-002 
583.19• 84. 50 6.46142£-001 3. 43961E--002 
763.13 @ 1. ·01 
860.56'" 12. 42 8.45500E- 001 1.22543E-001 

TL~2ose 0.944 1592.53* 99.16 3. 62834E-002 B. 52107E- 003 
B'i-211 0.909 351.03* 13.00 4.98357E+OOO 2 . 62000E- 001 
Bi-212 0.951. 39.86 @ 1.06 

727.33• 6.74 2 . 32876E+000 2.731238-001 
785,37" 1.11 2.32415E+OOO 9, 95379E-001 

1620 . 74"' 1.51 1.51284E+OOO 6.36710E-001 
1806 . 00 @ 0.09 

Pb- 212 0.986 74.Bl* 10,40 3.ll390E+OOO 2.37868E-001 
77.11 .. 17 . 50 2 . 77197E+OOO l. 74011E- 001 
87.30* 7 . 81 2 . 35466E+OOO 1. 98456E-001 

115. 18 @ 0 . 59 
238.63"' 43.30 2 . 00230E+OQO 1. 00006E- 001 
300.09* 3 . 28 2 . 26714E+OOO 3.93246E-001 

Bi-214 0 . 847 76.86" @ 0. 43 1. 12184E+002 7 . 14434£+000 
89,81 .. @ 0 . 24 4.36003E+001 4.7772BE+OOO 

386. 77 @ 0.30 
454.77 @ 0.29 
609.31• 45.49 1.56533E+000 7. 27 6SBE- 002 
665.45* @ 1.53 9.54173£-001 6. 30 657E-00l 
70.3.11 @ 0 .48 
719 . 86 @ 0 . 39 
768.36 .. 4 .119 l.81742E+OOO 2 . 64781E-001 
786.10* @ 0.31 8.19861£+000 3.75130E+OOO 
806.17* @ 1.26 1. 72336£+000 7. 83603E-001 
934.06* 3 . HJ l.47531E+OOO 4.46924E-001 
964.08" @ 0 .36 2.76405£+001 3.34003E+OOO 

1051. 96 @ 0.31 
1120.29• 14.91 1. 80791£+000 l. 57795E-001 
1133.66 @ 0 .25 
1155.19 @ 1. 63 
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Nuclide !d Energy Yield Activity Activity 
lllalTie Confi dence (keVl (I) (pCi/GWET) Uncertainty 

Bi- 214 0.847 1207 . 68 @ 0, 45 
1238 , 11* 5.79 1. 97198E+OOO 3 . 25497E- 001 
1280 . 96 .. e 1. 43 1 , 96307E+OOO 8 . 41279E- 001 
1377 . 67* 4.00 2 . 08243E+OOO 3 . 90223E- 001 
1385 . 31 @ 0. 76 
1401 .50 @ 1.27 
1407.98« @ 2.15 1. b0298E+OOO 5 . 69753E-001 
1509 . 23* @ 2.11 l.50721E+OOO 4 . 33749E- 001 
1538 . 50 @ 0.38 
1543.32 @ 0 . 20 
1583.22 @ 0 . 69 
1594 . 73 @ 0 . 25 
1599 . 31 @ 0.23 
1661 .28 @ 1.15 
16tl'3 . 99 @ 0 . 22 
1729 . 59"' @ 2.92 1.80915E+OOO 4 . 54669E-OQ1 
1764 . 49* 15. 40 1. 80534E+OOO 1.5699SE- 001 
1847 . 42 @ 2.11 
1873. 16 @ 0 . 22 
211-8,55 (l 1.14 
2204 .21 @ 5 . oa 

Pb-214 0.959 53,28 @ 1.20 
74,81* 6 . 44 4.95414E+OOO 3,85868E-001 
77.11~ 10 . 80 4.42505£+000 2 . 96714£-001 
87.30* 4.84 3.74325£+000 3.2:3351E-00l 

242.00* 7.43 2. 4534 OE+OOO l.7192'1E-00l 
258.87 @ 0 . 52 
274,80 @ 0 . 47 
295 ,22* 19.30 1. 68745E+OOO 1.10430E- 001 
351,93* 37 . 60 1. 72081E+OOO 8.88089£-002 
4 62. oo-- @ 0.22 2.85450£+001 4.88540.E ... 000 
533,66 @ 0 . 19 
785 . 96* @ 1.07 2 . 37530E+OOO 1.0324SE+OOO 
839,04 @ 0 . 59 

R.a-224 o.987 81,07 @ 0,13 
83, 78* @ 0 . 22 2 . 79986£+001 5.25889E+OOO 

2'.40.99"' jj . 10 4 . 51292E+OOO 3.13970E-00l 
Ra - 226 0.870 81,07 @ 0.20 

83. 78 .. @ 0.33 l. 82489E+-00l 3. 42664.t+OQO 
94 .90 @ 0.15 

186.2i* 3 . 5~ 2..83"801E+OOO 4.B62.t.6E-001 
Ac-228 0.901 99.50 @ 1.26 

129 . 07* @ 2.50 l.40633Ei+OOO 7 .17089.E-001 
209 .25~ 3,97 1.41441E+000 3.03011E-001 
270 . 24* 3 . 55 2.43793E+OOO 4 . 10065E-001 
328 . 00"' 3 . 04 l . 94255E+OOO 3.78774E-001 
338 . 32" 11. 40 1 . 88521&+000 l . 71946E-001 
409 . 46"' @ 2 . 02 1. 78096£+000 5 . 96621£-001 
463.QQ'I- 4. 45 1. 43894E:+OOO 2 . 51472E-001 
'755 . 31 @ 1 . 03 
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Nuclide Id Energy Yield Activity Act;lvity 
Name Confidence ikeV) ( % ) (pCi/GWETj Oncerta.inty 

Ae-228 0.901 772 . 29 Q 1 . 52 
194 . 94~ 4. 31 l . 98986E+OOO 3 . 31680E-001 
835.70* @ 1.70 1. 33878E+OOO S . 72029£-001 
9ll.20t 26.20 2 . 10991E+OOO } . 28~87E-.001 
964..79* 4..99 2. 04095E+OOO 2 . 47197E-001 
968.96* 15,90 2. 31292E+OOO 1.51994E-001 

1588.20* 3.06 1.75007E+OQO 3 . 4.0394E-001 
1630 . 62 @ 1.52 

Th-234 0.933 63.30* 3. 75 l . 07691E+OOO 1 . 39772E+OOO 
92 . 59• 4.33 3.37276E+OOO 3.22514£-001 

112.Bl @ 0 . 22 

" = Energy line found in the spectrum. 
@=Energy line not used for Weighted Mean Activity 
Energy Tolerance : 1.000 keV 
Nuclide confidence index threshold= 0 . 45 
Errors quoted at 1.000 sigma 
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*..,_ .. ,.. .. ..,..,_.Ir~** ******+1t-11 '#,it""*****""* k ♦ - W-1' *-*** * *-k.** *·**""*'I\'*""'* k * **1r 1c-#r1'-ir*1r* .-•*'t -t;*** 
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Nuclide Wt mean Wt mean 
Nuclide ld Activity Activity 
Name Confidence (pCi/GWET) Uncertainty 

K-40 0 . 995 1. 085312E+001 4.713361E-001 
X Mn-54 0 . .951 
X Cd- 109 o . 9is 

Eu-152m 0 . 993 1. 4 67043E-001 1 . 573692£-002 
Tm-110 0 . 984 l . 630051E+OOO 4.890143E-001 
Tl- 208 @ 0.947 6 . 513418E-001 3.203211E-002 
TL-2ff8e 0.944 3 . 628340£-002 8. 52106'7E-003 
Bi- 211 0.909 5.377307E-001 3.7861J79E- 001 
Bi-212 @ 0.951 2.095441£-+0QO 2.411628£-001 
Pb-212 @ 0.986 l.865809E+OOO 7 . 570844E- 002 
Bi- 214 @ 0.847 l.661006'.E+OOO 5.7D1215E-002 
Pb-214 @ 0 . 959 l.535137E+OOO 9 . 7 68650E-002 
Ra-224 @ 0 . 887 l . 689101E+000 3 . 575424£-001 
Ra-226 @ 0.870 2.838013E+OOO 4 . 839370E=001 
Ac;-228 @ 0 . 901 2.0l0463E+OOO 6 . 265202E-002 

X Th- 228 0 . 497 
X Th-231 0 . 823 

Th-234 @ 0 . 933 3 .256707E+DOO 3 .1.42563E-001 

? = Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 

Activity @ - Nuclide contains energy lines not used in Weighted Mean 

Errors quoted at l. 000 Sigma 



Interference corrected Activity Report 

U N l D E W T I F I E D 

l?eak Locate eerformed on: 
l?eak Locate l"rom Channel: 
Peak Locai:e To Channel:. 

12/3/2016 

PE AK S 

12/3/2016 
100 

8192 

Peak CPS 

1 : 57 : 52 PM 

1 :57:50 PM 

Peale 
No. 

Energy 
(keV) 

eeak Size in 
Coµnts per Second % Uncertainty 

Peak 
l'ype 

9 154.15 
38 1000.70 

1 . 0397£-002 
2 . 7395£-003 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1 .000 sigma 

43. 26 
58.62 

Sum 
Sum 

Page 11 

Tel. 
Nuclide 
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Filename: ERT01,C: \GENIE2K\CAMFILES\SMP-UMR001-S002- 1824-0l.CNF 

Report Generated On 

sample Title 
Samp:Le Description 
Sample Identification 
Sampl.e Type 
S-ample Geometry 

Peak Locate Threshold 
!:'eak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance: 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

Dead Time 

12/3/2016 4 : 04:04 PM 

UMROOl~S002-1824-01 
450 cc Soil 

3.00 
100 
100 
1. 000 

8192 
8192 
keV 

3.828£+002 GWET 

11/18/2016 10:30:00 AM 
12/3/2016 2:04:00 PM 

7200.0 seconds 
7201 .7 seconds 

0.02 % 

Energy Calibration Used Done On 
Efficiency Calibration Used Done on 
Efficiency ID 

10/24/2016 
: 9/27/2016 
: ERT0101 
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~** **+*~******i*********************W**********~~*~*¾~t• ***~************** 
•*••~ PE AK AN ALYS IS REPORT *~*•* 
*****"'+-*•--.,.**·* ... ·****•**•*•*:;****l,-:**** .. ********,lf** .... *****¼********** .... ****-.+• • 

Detector Niiille: ERTOl 
Sample Title : UMR001-S002-la24- 0l 
Peak Analysis Performed on: 12/3/2016 

Peak Analysis From Channel: 
Peak Anaiysis To Channel: 

4:04:04 PM 
100 

8192 

Peak ROI ROl Peak Energy FWHM Net Peak Net A.rea Continuum 
No. start end centr0id { keV) 

M 1 
m 2 
M 3 
m 4 
m 5 

6 
7 
8 

M 9 
m 10 

ll 
12 
13 
14 
15 
16 
17 
18 
19 
2:0 
21 
22 
23 
24 
25 
26 
27 

M 28 
m 29 

30 
31 
32 
33 

292- 315 
292- 315 
344- 378 
344- 378 
344- 378 
512- 524 
738- 751 
828- 847 
947- 974 
947- 97·4 

1074- 1088 
1175- 1189 
1195- UlO 
1305- 1316 
1347- 1359 
1398- 1413 
1633- 1642 
1843- 1860 
2032- 2051 
2325- 2339 
2427- 2446 
2733- 2742 
2900- 2916 
3173- 3186 
3333- 3345 
3436- 3449 
3634- 3655 
3850- 3885 
3850- 3885 
4472- 4488 
4945- 4956 
5832- 585.6 
6346- 6359 

2 99. 90 
309.00 
349.42 
360. 87 
371.98 
516.74 
743. 88 
837 . 63 
954.72 
967.01 

1079. 77 
1180.74 
1200.3G 
1311.85 
J.352.81 
1407.23 
1637.17 
1851.50 
2041.82 
2331. 83 
2436.23 
2737.33 
2908.25 
3179.02 
3339. 68 
3441. 86 
3643 . 49 
3858 . 59 
3874.88 
//<l.81.06 

4950 . 09 
5843.69 
6353.05 

74.93 
77,21 
87.31 
90.18 
92.95 

129.15 
185.94 
209.38 
238.65 
241. 72 
269.92 
295.16 
300.0'7 
327 . 94 
338.18 
351 . 79 
409 . 28 
462 . 87 
510 . 45 
582 . 96 
609.06 
684 . 3.4 
727 . 07 
794 . 77 
834 . 94 
860.49 
910.90 
964.68 
968 . 75 

1120.31 
1237.58 
1461.00 
1588.35 

M = First peak in a multiplet region 
m = Other peak in a multiplet regicm 
F = Fitted singlet 

Er~ors quoted at 1.000 sigma 

(keV) Area Uncert. Counts 

0.98 
0.98 
1.08 
1.09 
1. 09 
0.99 
1. 35 
0.83 
1.16 
1 . 16 
l.16 
1.16 
0 . 78 
0. 47 
1.32 
1.24 
0.26 
0.99 
1. 19 
0 . 75 
1.42 
0.44 
0 . 57 
0.40 
0 . 61 
o.as. 
1. 76 
1. 79 
1. 79 
1.39 
0. 71 
1. ?7 
0.35 

2 . llE+OO:Z. 
3 . 96'Et002 
1 . 50E+002 
6. 88E+-001 
2.06E+002 
6 . 00E+OOl 
L 79E+002 
1.14E:+002 
l. 24E+003 
2.74E+002 
l.31E+002 
2.73E+002 
B.04E+001 
:3. 56E+00l 
2.49E+002 
4.84E+002 
2.12E+001 
7.02E+001 
2.25E+002 
3.74E+002 
3 . 72E+002 
l,Q6E+001 
6,53E+001 
3,25E+001 
3.36E+001 
5.69£+001 
3.11E+002 
7.94E+001 
2 . 11E+002 
8 . 2bE-t-'001. 
2.89E+001 
1. 41E+003 
l.78E+001 

21.57 
26. 85 
20 . 6il 
17.57 
22. 77 
29 . 88 
30 . 50 
35. 47 
38 . 52 
19.24 
24 . 14 
26 . 38 
22.96 
l!L22 
24.09 
29.Z3 
14. 67 
20.51 
2'7.53 
25.13 
27.32 

8.32 
17.83 
12.89 
11-53 
12.41 
22,52 
11,20 
15.70 
16.23 
10.22 
38. 47 

7.68 

3.84E+002 
3.78E+002 
3. 63EH002 
4.19E+002 
4.13E+002 
3.15£+002 
2. 71E+002 
3.27E-+002 
2.45£+002 
1.43E+002 
l.56E+002 
l . 45E+002 
1. 47E+002 
l.33E+G02 
1. 26E+002 
1.23E+002 
S...58E+001 
l.08E+002 
1.51E+002 
8.86E+001 
1. 06E+002 
2,54E+001 
8,08E+001 
4.85E+001 
3 . 7<1E+001 
3 . 51E+001 
5,19E+001 
5.58£•001 
3.82E+001 
5 . 75E+001 
3", 01E+001 
l.80E+001 
1. 42E+00l 
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1--ft**., N U C L I D E M DA R E P O R T 
............. 1( 
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Detector Name: E!RTOl 
Sample Geometry: 
Sample Title: OMR001-S002-1824-Dl 
NL1clide Library Used: C:\GENIE2K\CAMFILtS\ERT_LIBRARY_LMDA.N~B 

Nuclide Energy Yield Line MDA Nuclide MDA Activity 
Name (keV) (%) (pCi/GWET) (pCi/GWET) (pCi/GWET) 

+ K-40 1460.82• 1(). 55 7.7107E- 001 7.71E-001 2 . 2276Et001 
Co-60 1173.23 9.9.85 L2360E-001 9.88E-002 -2.4915E-002 

1332.49 .99.98 9 . B179E-002 1. 4467t:-002 
> 2505 . 71 0 . 1 0 O.OOOOE+OOO O. DOOOE+OOO 

Cs-137 32.06 5 . 54 1.44588+003 1. OBE-001 -7.9S89E+001 
661 . 66 '84 . 99 l.0802E- 00l 9.59688-002 

+ Tl-208 72 .80 2 . 02 l.0621E+001 B.SOE-002 1.3277E+OOO 
7 4. 97* 3 . 41 3.4895E+OOO 5. 6054E+OOO 
84.90 1. 51 8.2727E+OOO -l.08'70E+000 

277.36 6 . 31 l.1898E+O'OO 7 . 05228-001 
510.77* 22,60 4. 7201E-O.Ol 2.0234&- 001 
583,19+ 84 .so 8 . 5034£- 002 3 . 9sooe-001 
763 . 13 1.81 5 . 485-11;;+000 5.4997£- 001 
B60.56* 12.42 4 . 67 9'7E-001 5.4792E- 00l 

Bi-212 39.86 1.06 7. 6317 E:+002 1. 21E+OOO 6.16-1'7'E+001 
727.33* 6 .74 1.2090E+OOO 1. 029!:lE+OQO 
785 . 37 1.11 8 . -4 230E+OOO 2 . 5739E+OOO 

1620 , 74 1. Sl 5 . 9014E+OOO 4,1873E't000 
1806.00 0 . 0~ 7 . 4478E+001 - 1 . 2864E+001 

+ Pb-212 74 . 81* 1.0.40 1.1442£+000 1. 26E-001 1. 8379£+000 
77.11* 17 . 50 6.1028E-001 1. 8476E+000 
87 .30* 7 . 81 9.6211E- 001 l.1284E+000 

115 .18 0 .59 1.2379£+001 6 . 0423£+000 
238.63* 43 . 30 1.2643£-001 1. 4151E+OOO 
300 . 09" 3.28 l. 7553Et000 1. 3979E+OOO 

Bi- 214 76. 86 0.43 4.7549E+001 3 . 26E-001 2.9041E-001 
89 . 81 0.24 4.7982£+001 -2 . 6043£+001 

386 .77 0.30 2 . 5432E+001 -l.2279E+ODt 
454 .77 0.29 2.4824E+001 -1 . 1879€ ► 001 

609. 31 45. 49 3.2568E-001 7,7396£- 001 
665. 45 1. §3 5. 6234E+000 9. 7497E- OOI 
703.11 o. 48 1.9481£+001 -5.8838£+000 
719.86 0 .39 2,4208E+001 - 8 . 9850E+OOO 
768.36 4.89 2.0415E+OOO -l.3454E-001 
786.10 0 . 31 3.0950E+001 1. 7549£+000 
806.17 1.26 7.4324E+OOO 2.9625E+OOO 
934 . 06 3.10 3 . 3922E+000 7. 5716E-001 
964 . 08 0. 36 4. 6075E+001 - 4.1231E-001 

1051.96 0 . 3l 2 . 9952£+001- -l . 0278E+001 
1120 . 29 14.91 9. 4664E-001 7 . 384-tE-001 
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Nuclide Energy Yield Line MDA Nuclide t,\D).l. Activily 
Name (keV) (-$;) (pCi/GWET) (pCi/GWET) (pCi/GWETl 

Bi-214 1133.66 0.'25 4. 5400EH001 3.26E-001 6. 0909E+OOO 
1155,19 1.63 7.5677Et000 1. 6809E+OOO 
1207.68 0.45 2.7225EtOQ1 2 . 267 4 Ei'OOQ 
1238 . 11 5.79 2.3965E+OOO 1.6844E+OOO 
1280 . 96 1. 43 7. 5032E+OOO -1.99951::+000 
1377 . 67 4.00 2.5853E+OOO 7.72371::-001 
1385 . 31 0 .76 1..0987E,t,QQ1 -1. 7-801Et00l 
1401.50 1.2, 7 . 6183E+OOO l.3290Et000 
1407.98 2.15 4 . 5730E+OOO -1.1498E-00l 
1509.23 2.11 3 . 5879E+OOO -l.2068Et000 
1538.50 0.38 1 . B604E+001 -9. 9637E:+OOO 
1543.32 0.20 3 . 3483E+001 -l.5461E+001 
1583.22 0.69 1. 3571E+001 -1.2804E+OOO 
1594.73 0.25 4.3443E+001 2.388BE-t001 
1599.31 0.23 3 . 7054E-t001 -2.9199E+000 
1661. 28 1.15 7.3771E+OOO 2.4948E+OOO 
1683.99 0.22 3.7885E+001 9.9521E+000 
1729.59 2 .92 2.8916E+OOO 2 . 8883E-001 
1764 . 49 15,40 8.7225E-001 9. 3567E-001 
1847.42 2.11 4 .1026E+OOO 2. 44 65E- 0 01 
1873.16 0.22 2. 9666£+001 -2. 7986E+001 

> 2118.55 1.14 O.OOOOE+OOO O,OOOOE+OOO 
> 2204.21 5.08 O.OOOOE+OOO O.OOOOE+OOD 

+ Pb-214 53.28 1.20 6.3116E+001 1. 56E-001 - 5 . 5170£+000 
74.81* 6 . 44 l.8202E+OOO· 2 . 923SE+OOO 
7i.11" 10.B0 9. 7414E:-001 2.9492E+OOO 
1l7. 30" 4.84 1. 5294£+000' 1.7936£+000 

242.00"' 7.43 5. 4 3.S7E:- 001 1. 831lE+000 
2S8.87 0.52 1 . 2915E+00l -3.6457E+OOO 
274.8-0 0.47 1. 5357E+001 3 . 74261::+000 
295.22* 19 . 30 2.8323E- 001 7.8647E- 001 
351. 93* 37.60 1.56091!:- 001 7.9QlOE:-001 
462.0 □• 0.22 3.073lE+001 2. 4 033E+Q01 
533.66 0.19 4.3173£+001 2.6169E+00l 
7B5 . 96 1.07 9.0189E+OOO 2.3488£:+000 
839.04 0.59 1. 8610E+00l -4.7633E+OOO 

+ Ra-224 81.07 0 . 13 9.9409Ei-001 1. OOE+OOO -4.4816E..-001 
83.78 0.22 S.S514F;+001 -1.2180E+001 

240.99" 4.10 1.0005E+OOO 3.368SE+OOO 
+ Ra - 226 81., 07 0 . 20 6.5ll9EtOOi 1,71E+000 -2.9357E+001 

83.78 0 . 3.3 3.6180E+001 ~7 . 9379£+00(1 
94.90 0.15 6. 6724E+001 -9.3499E'l-000 

186.21* 3.59 l . 7064E+OOO 1.61151!:+000 
+ Ac-228 99.50 1.26 6 . 3321E+OOO 3 . 29E-001 l.6535E+OOO 

129 . 07~ 2.50 2. HI 91E+OOQ 1.0901E+OOO 
209.25* 3.97 1. 9079E+OOO l. 3620E+OOO 
270.24* 3.55 1.5302E+OOQ L 97i3E+OOO 
32-8 . 00" 3.04 1. i 402E!+OOO 7.0693E-001 
338 . 321' 11 . 40 4.7171£-001 1. 34 62E+OOO 
409.46* 2 . 02 2.3489£+000 7.3629£-001 
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Nuclide Energy Yield Line MDA Nuclide MDA Activity 
lllame (keV) (l) (pCi/GWET) (pCi/GWETI /pCi/GWET) 

+ Ac-228 463.00* 4.45 1. 5493E+OOO 3 .29E'- 00l 1. 2il6Et00Q 
755,31 1.03 8 . 6304E+OOO 2 . 54:73E+OOO 
772,2i 1.52 6.4956E+OOO -3. 6214E-001 
794,94• 4.31 l. 4835E+OOO 8,SSOSE-001 
835,70* 1.70 3.3839E+OOO 2.3139E+OOO 
911.20" 26.20 3.2941E-001 1. 4525E+OOO 
964.79* 4.99 l .3446E+OOO 2 . 0595E+OOQ 
968.96* 15,90 3.5378E-001 1. 7257E+OOO 

1588.20* 3.06 l.9360E+OOO 1.0592E+OOO 
1630.62 1.52 6.0590E+OOO 2 . 2482E-001 

Th- 228 84 .37 l.26 9.8134E+OOO 9. BlE+OOO 8.6118E.-001 
131. 61 0 .13 6.3391E+001 -7.1614E- 001 
166.41 0.10 7.1938E+001 3. 6036&+001 
21S .98 0 . 25 2.8367.E+OOl 6 . 0B21E,.OOO 

Pa- 234m 258 . 23 0 . 07 9.llOlE+OOl 1.20E+001 -2,7294E+OC1 
742.81 0 . 09 9.6621E+001 7. 9039E+001 
766 . 36 0 .32 3.0863E+001 4. 4 316E+OCO 
786 . 27 o . os l. 7796E+002 - 5.5587E+OO(l 

1001 . 03 0.85 1.1992E+001 5 .5569E+OOQ 
1737 . 77 0.02 3 . 5668E:+002, -l.8952E+002 

'l'h-234 63,30 3. 75 8.5658E+OOO 2 . 53E+OOO 1 . 4934E+OOO 
92,S9 4 .33 2.s31u;+ooo L 6179E- 001 

112.81 0.22 3. 4173E+001 1.5.373E+001 

+ = Nuclide identified during the nuclide identi£ication .,, 
Ener9y line found in the spectrum 

> "'Calcu1ated MDA is zero due to zero counts in the region , or 
the region is outside the spectrum, or has not been calculated 

@ = Half-life too short to t;ie able to perform the decay corre.ctlon 
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Sample Title : UMROOl-S002-1824-01 
~uclide Library Used : C:\GENIE2K\CAMFILES\ERT_LIBRARY_LMDA.NLB 

~ ........... . ... ,. ... IDENTIFIED NUCLIDES . .................... 

Nuclide Id Energy Yield Activity Activity 
Name Confi,e\ence (keV) (%) (pCi/GWET) Uncertainty 

K- 40 0.995 1460.82* 10.55 2 . 22762E+OOJ. 8.55403E.- 001 
Mn- 54 0 . 998 834 .84• 99,97 4 . 008 8 7 E-00,2 1. 38088E- 002 
Eu- 152m 0.983 89 . BS ♦ 69.90 5 . 35023£.-002 1. 377 60E-002 
Tl-208 0 . 832 72. 80 @ 2.02 

7 4 . 97 ~ @ 3.41 5.60541E+OOO 6.04477E- 001 
84.90 @ 1. 51 

277 . 36 6.31 
510. 77* (! 22.60 2.02337E-001 l.03258E.- 001 
583.19~ 84.50 3.94999E-001 3.00090-£- 002 
763. 13 @ 1. 81 
860 . 56* 12.42 5. 47923E-001 l.20389E-001 

Bi-211 0.912 351. 03* 13. 00 2.28820E+OOO 1.69090E:- 001 
Bi- 212 0.567 39 . 86 @ 1. 06 

727.33* 6.74 l.02986E+OOO 2 . 8320BE- 001 
785 . 37 1.11 

1620.74 1. 51 
1B06 . 00 @ 0.09 

Pb- 212 0 . 986 74 . 81* 10,40 1. 83793E+OOO 2.05167E- 001 
77.ll* 17. 5() l.84761E+OOO 1. 50SS8E- 001 
87 . 30* 7.81 l .12835E+OOO l.63883E-001 

115 .18 (! 0 .59 
238 .63 .. 43 . 30 1. 41514E+ODO 7. 7843311r002 
300.091'- 3 . 28 l.39794E+OOO 4 . 03178£- 001 

~b- 214 0 . 945 53 . 28 @ 1.20 
74 .81* 6 . 44 2 . 92383E+OOO 3.29400E- 001 
77 . 11• 10 . 80 2 . 94917E+OOO 2 . 50171E:-001 
87 .30 .. 4 . 84 l. 79361E+OOO 2.62709E- 001 

242 . 00* 7 . 43 1. 83109£+000 1. 540741::'-001 
258.87 @ 0 . 52 
274 . 80 <! 0 .4 7 
295.22" l9.30 7 . B6465E:- 001 B.27416E-002 
351. 93" 37.60 7 .90103£:- 001 5. 78465E- 002 
462.00"'" @ 0.22 2.40332E+001 7 . 14071E+OOO 
533 . 66 @ 0.19 
785.96 @ 1.07 
839 . 04 @ 0.59 

Ra- 224 0 . 813 81.07 @ 0. 13 
83, 78 @ 0.22 

240.99* 4.10 3.36851E+OOO 2.82024E- 001 
Ra-226 o. 769 81. 07 @ 0.20 

83,78 @ 0.33 
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Nu.elide .Id Energy 'field ~ctivi;.y Activity 
Name Confidence (k~V) (%) (pCi/GWET) Unce.rtainty 

Ra-226 0 .769 94.90 @ 0.15 
186.21* 3.59 l.61l51E+OOO 3 . 94034E-001 

Ac-228 0.901 99 .50 @ l. 26-
129.07* @ 2.50 l.09008E+OOO 5.45097E-001 
209 .25* 3.97 1.36200E:+OOO 4.29785£-001 
270;24• 3. 55 1. 977 26E+OOO 3.77312E-001 
328.00* 3. 04 7.06931£-001 3.83362E-001 
338 . 32• 11. 40 1. 34623E+OOO 1.47809E-001 
409.46" @ 2.02 7 . 36294E-001 5.11783£- 001 
463 . 00* 4.45 1. 21161£+000 3. 62533E-001 
755. 31 @ 1.03 
772 .29 @ 1.52 
794 . 94* 4.31 8.55047E-001 3.40457£-001 
835 . 70* @ 1. 70 2.31387E+OOO 8.02705E-00l 
911. 20"' 26. 20 l.45249E:+OOO l.21005E-001 
964. 79* 4.99 2.05952Et000 3.02789E- 001. 
968 .96" 15.90 l..72571Et000 1. 44945E-001 

1588 . 20" 3. 06 l.OS924E:+OOO 4.59483E-001 
1630 . 62 @ 1.52 

•=Energy line found in the spectrum. 
@=Energy line not used for Weighted Mean Activity 
Energy Tolerance : 1.000 keV 
Nuel~de confidence indeJ( threshold~ 0.45 
Errozs quoted at 1,000 sigma 
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Nuclide Wt ll\ean wt mean. 
Nuclide Id Activity )l,ctivity 
Name Con£ide.nce (pCi/GWET) tlncert.ainty 

K-40 0.995 2.227616£+001 8.55403dE- OOl 
Mn- 54 0.998 l. 4512258- 002 l . 3854 49£- 002 

X Cd- 109 0 . 920 
Eu- 152l'n o. 983 5.350227£- 002 1.377598£-002 
Tl.-208 @ 0 . 832 4 . 035920E-001 2.892380E-002 
Bi-211 0 . 912 2 . S6811l0E-001 2 . 746474£-001 
Bi-212 @ 0. 567 l.029858E+OOO 2.832081E-001 
Pb- 212 @ 0 . 986 l. 302449EHOOO 6.156422£- 002 
Pb- 214 @ 0 . 945 7.014249£-001 7.561729E- 002 
Ra-224 @ 0 . 813 2 . 078158E+OOO 3.ll7702E-001 
Ra- 226 @ 0 . 769 J.. 611s1u:+ooo 3 . 940340£-001 
Ac- 228 ~ 0 . 901 l . 4764'!43E+OOO 6 . 487920E-002 

? - Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
@=Nuclide contains energy lines not used in Weighted Mean Activity 

Errors quoted a~ 1 . 000 sigma 

... .,, *""*•**** U N I D E N T r F I E D I? EA I< S .. ....... * . . ..... 

Peak Locate Performed on : 12/3/2016. 4 : 04 :04 l?M 
Peak Locate Fr om Channel: 100 
Peak Locate To Channel: IH92 

Peak Energy Peak Size in Peak CPS Peak 
No . (keV) Counts per Second %- Uncertainty Type 

m 5 92.95 

21 609.06 
22 684 . 34 
30 1120 . 31 
31 1237.58 

l . 8123E- 002 

5. 168 4E-002 
l.4776E-003 
1.1461E- 002 
4. 0137E- 003 

M = First peak in a multi plet region 
m = Other peak i n a multiplet region 
F = Fitted s~nglet 

Errors quoted at 1.000 Sitjma 

18 . 04 

7 .34 
78.23 
19.66 
35.38 

Tol. 

Sum 
Tol. 
Sum 

sum 

Tol. 
Nuclide 

Yb-169 
Th-227 
Th- 234 

Sb-121 
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Filename: ERT01,C:\GENIE2~\CAMFILES\SMP-IJMR001-S001- 0006- 01.CNF 

Report Generated Oh 

Sample Title 

12/3/2016 6:39:31 PM 

Sampl e Description 
Sampl e Identification 
Sa:111ple Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
I denti fication Energy Tolerance 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

Dead Time : 

UMROOl-S001-0006- 01 
450 cc Soil 

3 .00 
100 - 8192 
100 - 8192 

1.000 keV 

4.901E+002 GWBT 

11/18/2016 9:58 : 00 
12/3/2016 4:39,27 

7200.0 seconds 
7201.7 seconds 

0.02 t 

Bnerg¥ Calibration Used Done On 
EfficLency Calibration Used Done On 
Efficiency ID 

AM 

PM 

10/24/2016 
9/27/2016 
ER'I'0101 
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~ .............. P E A. K A N A L Y S I S R E P O R 'I' **,;,-"",;,, 

T ♦ +++~~+~•~FT~~•W•~ * ~*~•••~ ♦ •• -~·~•~+•••*•~*•*********~*~** ♦ ~****** k k ♦ ***~ 

Detector Name: ERTOl 
Sample Title : tJMf\001- SOOl- 0006- 01 
Peak Analysis Perfomed on ; 12/3/2016 6 : 39:32 PM 

Peak Ahalysis From Cpannel : 100 
Peak 1\nalysis To Channel: 8192 

Peak 'ROI ROI Peak Energy FW~ Net Peak Net. A.x:ea Continuum 
No. start end centroid (keV) {keV) Area Oncert . Counts 

M 1 294- 319 300.04 74. 97 0 . 97 2.13E+002 20. 43 2. 94E+002 
m 2 294- 319 309 . 03 77 . 22 0 . 98 3.12E+002 23.40 2 . 89E+0D2 
M 3 345- 381 349.95 87.45 0. 88, 8.21E+001 16.65 3 . 101!:+002 
m 4 345- 381 360. 98 90.20 0.89 5.64E+001 15.32 3.27E+002 
m 5 345- 381 371.50 92. 83 0.89 1. 50E+002 19.48 2.B8E+002 

6 739- 753 744 .12 186.00 1.10 2.078+002 29.90 2.34E:+002 
M 7 947- 974 954 . 69 236 . 64 1.12 8 . 83E+002 32.86 2.08E+002 
m 8 947- 974 966.77 241. 6-6 1.13 l.66E+002 16.78 1 . 82E+-002 
M 9 1173- 1205 1180.63 295.13 1.07 2.71E+-002 19. 65 1.34E+-002 
m 10 11T3- l,205 1199,47 -299. 84 1.07 5.29E+001 11. 38 l.16E+002 

11 1308- 1315 1311.80 321.93 o. 75 1. l SE+OOl 13.08 7.9SE+001 
12 1343- 1358 1353.21 338 . 28 1~27 l . 42E+002 24.27 1. 48E+002 
l3 1396- 141S 1407.30 351. 80 1.10 4.75)1;+002 30 . 39 1.26E+002 
14 1846- 1856 1851.91 462. 97 0.42 4 . 79E+001 13 . 38 5.51E+001 
15 2032- 2053 2042.52 510.62 1,06 2.31E+002 26 . 60 1 . 27E+002 
16 2323- 2339 2331.97 582.99 0.99 2.72E+002 22.73 7 . 85E+001 
17 2425- 2446 2436.31 609.08 1,33 3,73E+002 25.52 7.43E+001 

M 18 2620- 2653 2625 . 16 656.30 1.27 1.386+001 S . 74 4.19£+001 
m 19 2620- 26.53 2645 . 98 661.50 1.28 l . 74E+002 12.93 4.95E+001 

20 2900- 2915 2907.50 726.89 0.75 7 . 62E:+001 14.63 4 . 58E~00l 
21 3634- 3652 3643.48 910 . 90 1.32 1 . . 90E+002 lB . 50 4 . 51E+001 
22 3867- 3884 3874. 62 968. 69 1.14 1 . llE:+002 16.40 4.86E+001 
23 4413- 4488 4480.99 1120.29 1.05 6.0SE+001 12.71 3 . 35E+001 
24 4948 - 4959 4953 . 09 1238 . 33 0 . 30 2. 60E+001 10.11 J .OOE+OOl 
25 5831- 5857 5844 . 01 14 61. . 08 1. 74 8. 96'£+002 30.65 9,97E+OOO 
26 6350- 6361 6355 . 40 1588.94 1 . 35 2 . 60E+001 s . 79 3 . 00E+OOO 
27 7052- 70ij9 7060.94 1765 . 34 0.34 6,. 06&+001 10.52 l . S4E+001 

M = First peak in a multiplet region 
m - Other peak in a mu.l~iplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 
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T**•***********·**•***k~***~****~*~•****•**•*•*******+****~*****~*•~w•~~•-•**k~ 

••*** NUCLIDR MDA R E 1? 0 R T <lr?J?"Tt, 

-~·-~•*••··••*****••····~••*•~~·~~*••*******••*•**•**~•··*·*•*•~·••**•~••*•*•** 
Detector Name: ERTOl 
Sample Geometry: 
Sample Title : OMROOl-SOOl-0006-01 
Nuclide Library Used : C:\GENIE2K\CAMFILES\ERT_LIBRARY LMDA-NLB 

t-luclide Energy Yield Line MDA Nuclide MDA Activity 
Name (keV) ( \) (pCi/GWET) fpCi/GWET) (pCi/GWET) 

+ K-40 1460 . 82* 10.55 5.0751E-001 5 .0BE-001 l,09921:.+001 
Co-60 1173.23 99 . 85 8.7956E- 002 6.95E-002 -2. 1412£-003 

1332.49 99.98 6 . 9469E-002 3. 4S40E-002 
> 2505.71 0.10 O.OOOOE+OOO O. OOOOE+OOQ 

+ Cs-13i 32 -06 5,54 L0317E,t.QQ3 4. 42E-002 - 3 . 52l6e+002 
96l .66k 84, 9.9 4.4157E- 002 1.5669£-001 

i Tl- 208 72,80 2.02 7.52151:!+000 6.SOE-002 -1.3900&t000 
74 . 97* 3 . 41 2.3903E+OOO 4.4177E+OOO 
84.90 1.51 5.9521E+OOO 9,8117E-002 

277.36 6.31 8.3179£-001 3 . 0162£-001 
510 . 77k 22.60 3.5474E-001 1.7511E-001 
583.19* 84..50 6.5016E-002 2.2221E- 001 
763.13 1.s1 3.7985E't000 - 4.26811::+000 
860.56 12. 42 6.4454E-001 2. 64 41E-001 

Bi-212 39. 86 1.06 5. 29.87 E:'1-002 7.06E-001 -9 . 4677E+OOO 
727 .33,1" 6.. 7 4 7.0647E-001 9.3903E-00l 
785.37 1.11 6.0944E+OOO -l,2251E+OOQ 

1620.74 1.si 4 . 0270E+OOO 2.7709E+OOO 
1806 . 00 0 . 09 5 .6950E't001 1. 2509E+001 

+ Pb-212 74.f;lll> 10 . 40 7.8374E- 001 9.16E-002 l. ,i 485E+OOO 
77 . 11 .. 17.50 4 .1784E.-00l l.,137 4E+OOO 
87 . 30 .. 7.81 6.9334E-001 4.8058E-001 

115.18 0 .59 9.3618£+000 - 1. 7312E+OOO 
238.63t 43.30 9.1590E- 002 7.7889E-001 
300.09 .. 3,28 9.9692E-001. 1 . 1718£-001 

Bi-214 16.86* 0 . 43 1.6907E+001. 1. 27E-001 4. 60,23E+001 
89.81* 0 . 24 2 .10'936+001 9.7970E+OOO 

386.. 77 0.30 1.7756Et001 -3.8770E+OOO 
454. 77 0 .29 1. 7188E+OOl -6.7526E+OOO 
609.31• 45;49 i.27:36E- 001 5 . 9093£-001 
665. 45 1.53 6,0269E+OOO - 2 . 4464E-001 
703 .11 0.48 l.3436E+D01 -6.5297t+ooo 
719 . 86 0 .39 1. 7161EH)Ol -4. l.386E:+OOD 
768.36 4.89 1 . 4 667E+OOO 8 . 9600£- 01)4 
786 . 10 0 .31 2.2613E+001 8.1399E+()00 
806.17 1.26 5 . 5563E-t000 3. 6760E ,,QQO 

934.06 3 .10 2.0780E-t000 -4.6984£-001 
964 . 0.8 0 . 36 2.9482E+001 9.1733E.,000 

1051.96 0.31 2.1826E+001 -1. 3915E.+000 
1120-29* 14.91 3 . 6539E-001 4. 4723E-00] 
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Nuclide EneJ:gy Yield I,ine M[;)A. Nucliqe MDl\ Activity 
Name (keV) (%j (pCi/GWET) (pCi/GWET) (pCi / GWJ::T) 

Bi-214 1133. 66 0 . 25 3.1077E+001 l. 27E-001 6.123S&+OQO 
1155.19 1.63 4.9759E+000 -3.0292£-001 
1207.68 0.45 2 . 0485E+001 8 . 3516E+-000 
1238.11* 5.79 8 . 8176E- 001 5.2957£- 001 
1280.96 1.43 5. 9956E+OOO -5.9382E-00l 
1377.6-7 4 . 00 1. 7407E+OOO 4.1 85SE- 001 
1385.31 o. 76 7.6220E+OOO -4.2939E+OOIJ 
1'401. S!) 1.27 5.?121E1-000 -5 . 397 3E-+000 
1407.98 2.15 3.5029£+000 2 .8438E- 001 
1509.23 2.11 3 .0900E+OOO 2.2245E+OQO 
1538 .50 0.38 l.2958E+001 -4.318QE+OOO 
1543.32 0.20 2 . 5730£+001 -3. 7240E+OOO 
1583.22 0.69 1. 1364E-+00l -1.1454E+OOO 
1594 . 73 0.25 3.1528E+001 -6 . 0599E+OOQ 
1599 . 31 0 .23 2.7728E+001 - 7 . 9524E+OOO 
1661 . 28 1.15 5.017 4E+OOO 2 . 2944E+OOd 
1683 . 99 0.22 2.6976-E+OOl 1.1B29E~00l 
1729.59 2. 92 2,.3366E+OOO l .2D43E+OOO 
1764.49" 15. 40 3 . 7225E- 001 5 . 42831::- 001 
1847.42 2.11 2.77911::+000 -l.0929E+OOO 
1873.16 D.22 2 .S675E+001 7 . 7551Et 000 

> 2118.55 1.14 O.OOOOE+OOO O.OOOOE+OOO 

> 2204.21 5.08 O. OOOOE+OOO O.OQOOE+OOO 
+ Pb-214 53 . 28 1.20 4 . E!225E+001 1.33£- 001 2.0674E+00l 

74,81 .. 6 . 44 1. 24 66E+OOO 2 . 304 OE-+ 000 
77 . 1.l* 10 . 80 6.6687E- 001 l.8l54E+000 
87 . 30* •t.84 l.1020E-t000 7 . 6382E-001 

242 . 00* 7, 43 4.7687E-001 8.661BE-001 
258 . 87 0.52 9 .7192E+OOO 4.3333E+OOO 
274.80 0.47 1.0911E+001 -L3004E+OOI 
295.22 ... 1.9.30 1. 7 721E-00l 6,1060E-00l 

351.93" 37. 60 l.3333E- 00l 6 .0545£-001 
462 . 00• 0.22 1. 4 970E+001 l.2809E+001 
533.66 0.19 3. □ 985E+001 -9.7812E+OOO 
785.96 1.0, 6 . 5508E+OOO l . 3534E+OOO 
839.04 0.59 1.1750E+001 -2.4625E+OOO 

Ra-224 81 . 07 'O. 1.3 7 . 0531E+001 8.77£-001 - 2 . 5801E+001 
83 .78 0.22 4 . 0536E+001 4.1003E+OOO 

2~0.99" 4 . 10 8.7737£- 001 1.5937E+OOO 

+ Ra-226 81. 07 0.20 4.6196E+00l 1. 28E+000 -1.6899&+001 
83. 78 0 . 33 2.6415£+001 2 . 6719E+000 

94.90 0.15 4.8436E+001 -3.3946E+000 

J.86 . 21" 3. 59 l . .28'11E+OOO 1. 5362£,+000 

t Ac-228 9.9 . 50 1.26 4. 4!266E+000 2,29E-00l -2.0822E+OOO 

129.07 2 . 50 2 . 3399E+OOO - S.fi262B- 001 
209 .25 3.97 1. 4537F.+000 - l.0596E- 001 
270'. 24 3.55 1. 56418+000 7.1286£.001 

328.00"' 3 .04 9.5308E-00l 1. 7799£-001 

338. 32"' 11. 40 4 . 2653E- 00l! 5.9943£-001 

409.46 2.02 2.9013E+OOO 2 . 5136£-001 
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Nuclide Energy Yield Line MDA Nuclide MDA Actlvic.y 
Name (keV) ( % ) (pCi/GWET) (gCi/GWET) (pCi/GWET) 

~c- 22-8 463.00 .. 4.45 7.5478E-0Ul 2.29.E-001 6.4583E-001 
755,31 1.03 6. 4145E+000 -3. 7573!'.+000 
772,29 1.52 4. 7? 93E+000 2.8236E+0:00 
794 . 94 4 .31 l.'7363E+OOO 7.5345E-001 
835.70 1. 70 4.1709E+OOO 2 . 6714E+OOO 
911 . 20* 26.20 2 .2934E-001 6 . 8507E- 001 
964 . 79 4. 99 2 . 2118E+OOO 6.2550E:- 001 
968 . .96* 15.90 3.8951E-001 7.1063E-001 

1588 . 20~ 3.06 7 . 1935E-00l l.2081E+OOO 
1630 . 62 1. 52 4.1209E+OOO -1. 6537E:+000 

Th-228 84 . 37 1. 26 7.0564E+000 7 .06E+OOO 7.6631£-001 
131.61 0 .13 4.4085E+00l -1.9219£+001 
166.41 0. 10 4. 9,601E+00l 1 .2864£- 001 
215 . 98 0.25 2.14'79E+001 7 . 6026E+OOO 

ea-234m 258 .23 0.07 6 .8150£+001 8.90E+000 l . 5513E+OOO 
742.81 0.09 6 . 2247E+00l -2. 6764E-t001 
766 . 36 0.32 2.1822E+001 -l. 6231E-t-001 
786.27 0.05 l.3213E+002 9.7709E.,001 

1001.03 D.8.5 8.9026E+000 2.6934E-t000 
1737.77 0.02 2.4380E+002 -5 . 7066E--t002 

+ Th- 234 63.30 3. 75 6.1892El+UOO l.16E+OOO -1. 3B97E+OOCl 
92. 59* 4.33 l. . 1607E+OOO 6 . 9114£-001 

112.81 0.22 2 . 5020E+00l -~. 0434E+OOO 

+=Nuclide identified during the nuclide identification 
" = Energy line found in the spectrum 
>=Calculate.ct MDA is zero d.ue to zero counts in the region, or 

the cegion is out.side the spectrum, or has not been calcul ated 
@ = Half-life too short to be able to perform the decay correction 
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~•*•*••*************~•*~***~********7****~*******~***~******~•·····•**~•, 
***** NUCLIDE IDEN Tl FICA TIO N REPORT •·~·· 
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Sample Title: UMROOl-SOOl-0006-01 
Nuclide Lil;,rary Used: C: \GENIE2K\CAMFILES\ERT_LTBRARY_LMDA,NLB 

IDENTIFIED NUCLIDES 

Nuclide Id Energy 
Name Con.fidence (keV) 

K- 40 0 , 990 1460 . BZ• 
Cs- 137 0 , 992 32 . 06 @ 

661.66* 
Eu-152m 0 . 980 89 . BS* 
Tl- 208 0.709 72 . 80 @ 

74 . 97•@ 
84 . 90 @ 

277.36 
510 . 77*@ 
5B3.19* 
763 .13 @ 
860.56 

Bi- 211 0.908 351.03* 
Bi- 212 0 . 554 39 , 86 @ 

727.33* 
785.37 

1620.74 
1806 . 00 @ 

Pb-212 0.985 74 . 81" 
77,1 1* 
87 ,30" 

115.18 @ 

238.63* 
300.09* 

Bi-214 0.550 76,S6"@ 
89,Bl• @ 

386.77 @ 

454,77 @ 

609.31* 
665.45 @ 
703, 11 @ 

719.86 @ 

768' . 36 
786,10 @ 
806 . 17 @ 
934.06 
964 . OB @ 

1051 . 96 @ 
1120 . 29 .. 
1133 . 56 @ 
1155.19 @ 

Yield 
( 'll) 

10.55 
5.54 

84.99 
69,90 
2.02 
3 . 41 
1.51 
6, 31 

22 . 60 
84.50 

1.1n 
12 . 42 
13 . 00 
1.06 
6 . 74 
1.11 
1.51 
0.09 

10.40 
17.50 
7. 81 
0.59 

43.30 
3.28 
0.43 
0 . 24 
0.30 
0.29 

45. 49 
1.53 
0.48 
0 . 39 
4,89 
0.31 
1.26 
3 . 10 
0.36 
0.31 

14.91 
0 . 25 
1.63 

Activity 
( pCi /GWE'l'l 

l.09911E+001 

l.56694E-001 
3.42363E-002 

4.41770E+OOO 

1. 7 5105El- 00.l 
2. 22.2.06E- 001 

1. 75344E+000 

9 . 390311;;-00l. 

1.44BSOE+OOO 
1.13744E+OOO 
4.80577E-00l 

7.78888E- 00l 
7.171B1E-001 
4.60233E+00J. 
9.78704E+OOO 

5.90926E- 001 

4 . 47234£- 001 

Activi-'Y 
Uncertainty 

4.82938E-001 

l.24741£-002 
9. 36761E-003 

4.49627E-001 

7 . 81276E-002 
2.05071E~002 

l.34969E-001 

l.82767E-001 

1. 53233E-001 
9 . 95720£-002 
1. 010238-001 

4 . 60578£-002 
1.57255E- 001 
4 . 05899E+OOO 
2.70081E+C/OO 

4.43233E-002 

9 . 4 5663E-00·2 
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Nuclide :r.d Energy Yield Activity Activity 
Name Confidence (keV) (%) (pCi/GWET) Uncertainty 

Bi-214 0.550 1207.6& @ 0 . 45 
1238.11* 5. 79 5 . 2957 2E-001 2.06425E- 00l 
1280.96 @ 1. 43 
1377 . 67 4. 00 
1385.31 @ 0 . 76 
1401.50 @ 1.27 
1407.98 @ 2.15 
1509.23 @ 2.11 
1538 . 50 @ tl. 38 
1543 . 32 @ 0.20 
1583 . 22 @ 0.69 
1594 .73 @ 0.25 
15.99 . 31 @ 0.23 
1661. 28 @ 1.15 
1683.99 @ 0 .22 
1729.59 @ 2.92 
1764.49* 15.40 5.4282BE-001 l.05886E-001 
1847.42 @ 2 . 11 
1873 .16 @ 0 . 22 
2118 . 55 @ 1.14 
2204.21 @ 5 .08 

Pb-214 0.944 53.28 @ 1.20 
74.in• 6. 4 4 2.30401E+OOO 2 . 46241E-001 
77 . ll~ 10.80 1.81536E+OOO l. 64576E-001 
87 . 30* 4.84 7 . 63817f::- 001 1. 61214E- 001. 

242 . 00* 7.43 8.66183E-00l 9.63547E-002 
258.8'1 @ 0. 52 
274.80 @ 0.47 
295.22" 19.30 6.10596E-001 5.10Q03E-002 
351 . 9.3* 37.60 6.05447E-001 4.!i2069E-002 
462. 001' @ 0 . 22 l.28088Et001 3.64527E+OOO 
533 . 66 @ 0.19 
785 . 96 @ L07 
839.04 @ 0.59 

Ra-224 0.825 81.07 @ 0.13 
83. 78 @ 0.22 

24:D.99" 4.10 1.59365E+OOO J. 71i774El-001 
Ra-226 0.773 81.07 @ 0.20 

83.78 @ 0.33 
94.90 @ O.lS 

186.21* 3 . 59 1. 53619E+O.OO 3,04986E.-001 
Ac- 228 0.452 99.50 @ 1 . 26 

129 . 07 @ 2.50 
209 . 25 3.97 
270.24 3.55 
328. oo·~ 3.04 l. 77986E-D01 2.D3067E-001 
338 .32"' 11, 40 5.99431E-001 l.07111E-001 
401 . 46 @ 2.02 
463.. 00* 4 . 45 6.45826E-00l l.85210E-001 
755.31 @ l. 03 



In~erferenoe Cor~ected Activity Report 

Nuclide Id Energy 
Na1!1.e Confidence (keV) 

Ac-228 0. 452 

Th-234 0 . 453 

772.29 @ 
794 . 94 
835.70 @ 

911.20* 
964.79 
968.96* 

1588 . 20"' 
1630.62 @ 

63 .30 
92. 59* 

112.81 @ 

Yield 
(t) 

l. 52 
4 .31 
l. 70 

26.20 
'4. 99 

15.90 
3 . 06 
1. 52 
3 . 75 
4'.33 
0 . 22 

12/3/2016 

Activity 
(pCi/GWET) 

6 : 39;34 PM 

Activity 
Uncertainty 

Page 8 

6.85067£- 001 7 . 38744E- 002 

7 . 10633E- 00 1 l.08237E-001 
1 . 20813E+OOO 2.74962E-001 

6.91736&-001 l.93258E-001 

*=Energy line found in the spectrum. 
@=Energy line no~ used for Weighted Mean Activity 
Energy Tolerance ; 1 . 000 kev 
Nuclide confidence index threshold= 0.45 
Erxors quoted at 1.QOO sigma 
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***** I N T E R F E R E N C E C O R R E C T E D REPOR'r 1r.,- .. ... 
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X 

Nuclide Wt 01ean 'ilt mean 
Nuclide ld .Activity Activity 
Name Confidence (pCi/GWET) Uncertainty 

l<-40 0.990 l.099172E+OD1 4.B29383E-001 
Cd-109 0.946 
Cs- 137 @ 0 . 992 1. 5<66938E-001 1.247408E-002 
Eu- 152m 0.980 3 . 227197£-002 9 . 363884E- 003 
Tl- 208 @ 0.709 2.242179£-001 2.040488E- 002 
Bi-211 0.908 1.495877E-001 1 . B93073E-001 
Bi-21-2 @ 0.554 9 . 390308E-001 1. 827673E-001 
Pb-212 @ 0.9B5 7.070679E-001 3. 703501E-002 
Bi- 214 @ 0 . 550 5.615237E- 001 3.687104E-002 
l?b-214 @ 0.944 5.537954£-001 4.668122E- 002 
Ra-224 @ 0.825 S.747490E-001 l .955704£-001-
Ra- 226 @ 0 . 773 1.536188£+000 3.049859E-001 
Ac-228 @ 0 . 452 6.566801£-001 4. 729046£-002 
Th-234 @ 0.453 6.91737SE-001 1.932583£-0Ql 

? = Nuclide is part of an undetermined solutioft 
X; Nuclide rejected by the interference analysis 
@=Nuclide contains energy lines not used in Weighted Mean .Activity 

Brrors quoted at 1.000 sigma 

U N I D E N T I F I E D 

Peak ~ocate Perfot:med oh : 
Peak ~ocate From Channel : 
Peak Locate To Channel: 

PEAKS 

12/3/2016 
100 

8192 

Peak CPS 

********** 

6 : 39:32 l?M 

Peak: Peale 
No. 

Energy 
( keV) 

Peak Size in 
Counts per Second i Uncertainty Type 

M 18 656.30 1.91528-003 

M - Firs~ peak in a multiplet region 
m =- Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 

41. 60 Sum 

Tel. 
Nuclide 



Date: ------

9626 Niagara Falls Blvd Onsite Gamma Spec Screening Lab 
\ 

Gammas ctrosco Detector work sheet. 
Sample 

Counted by Collection Sample Units Count Report Matches Sample 
(lnitlal,date) Geometry Analysis Number/Sample mmddyy Sample (GWET,GDR Tirne Parameters 

Descri tion ID/Remarks hh:mm Quant' Y,l 11•3 etc lnitlal, date 

450cc \\ ·· Ii ·II.. 
gqb 0 f;wET 7200 

I SOIL .. , ,,a.s 
11-1a-u. 450 cc 

~i.q C,\Oq 7200 SOJL r;1: 
450cc 11-,&-\I.> 

753.~ (¼)Er 7200 

I 
SOIL 

\0'38 
\ \-\\-\l> 

7200 ~l'l1\-~~1) 40 
450cc 

i" - ~ 

SOIL 555, 7200 ~- -
I 450cc lb 

7200 SOIL 
I 3B~.g 

I 
450 cc \\-1\-\t. 

Lf\0,1 bWt.T 7200 lo SOIL cASI 
\ \·11· \\i, 

530.~ bWE.T 
7200 

-~\;).•\)\ 'l 
450 cc \\-\\·\ 

s~.s t,u)ET 7200 

] SOIL ~\\ilO -~-Qte,-0\ g 

I ~l'atf5\lo 
450 cc .,,,s-u .. 

~3.5 C,\n\:I 7200 SOIL 
Ll.lo\~o -SbS3--\~-0\ s 



Filename : ERTOl, C: \GENIE2K\CAMF!LES\SMP-UMR001-S003-0006-l. CNF 

Report Generated on 

Sample Title 
Sample Description 
Sample Ident1fication 
Sample Type 
S,ample Geometry 

Peak Locate Thr-e.sho~d 
Peak Locata Range tin channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

Dead Tlll!e : 

12/2/2016 1 :18:29 PM 

UMR001-S003-0006-1 
450 co Soil 

3 . 00 
100 -
100 
1.000 

8192 
8192 
keV 

8. 460E+-002 GWET 

11/18/2016 11:25 : 00 AM 
12/2/2016 11:18:20 AM 

7200.0 secorids 
7206.6 seconds 

0.09 % 

Energy Calib;ration Used Done On 
Efficiency caiibratiop Used Done On 
Efficiency 10 

10/24/2016 
9/2'7/2016 
ERT0101 
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***•*••·•~*******••··~··~··•~***••~·•**•*•****•·••*****-~-~·~··~-·••**~*** 
***** P E A ~ A N A L Y S I S R E P O R T ***>t* 
***+**k'•************••~~•*•~·~·¼••+*•~··••*****•~···~··••*•••~·--~~k·•··· 

Detector Name: EIU01 
Sample Title : UMROOl- S003-0006-1 
E'eak Analysis Performed on: 12/2/2016 1:18:29 PM 

Peak Analysis From Channel: 100 
Peak Analysis To Channel: 8192 

Peak f\0I ROI Peak Energy FWHM Net Pe-aJc Net Area Continuum 
No. start end centroid ( lceV) (keV) At'ea Uncert. counts 

1 244- 258 254.44 63.57 1.00 3.34E+002 95 . 91 3.08£+003 
M 2 288- 382 300.05 74.97 1.13 2.43E+003 74 . 10 3.57E-1-003 
m 3 288- 382 309.15 77 . 25 1.14 3.08E+003 79. 69 3 . 44E+003 
m 4 288- 3.82 324.14 80 . 99 1.14 2. 66E:+002 63.97 3.30E+003 
m 5 288- 382 337.47 84. 33 1.15 6 . 97£4-002 52.75 3.44E+003 
m 6 2sa- 382 349. 48 87.33 1.15 1. 03E+003 51.61 3.33E+003 
m 7 288- 382 360.60 90 . 11 1.16 1. 31E+003 65. 52 3.23E+003 
m 8 288- 382 372 . OJ 92. 97 1.16 1, 92E-+003 63.98 2.91E+003 

9 511- 526 516.82 129.17 1.06 5.07E-+002 105.30 3 . 52E+003 
10 611- 629 616.66 154.13 1.00 2.16E+002 119,72 4.17E+003 
11 738- 750 744.71 186.14 i.25 2.02E+003 92.19 2 . 47E+003 
12 830- 1348 837 . 55 209 . 35 0.95 8 . 08E:+002 105.lS 3 . 0JE+003 

M 13 946- 981 954.91 238.70 1.12 9.66E+003 106.96 2.03E+003 
ID 14 946- 981 967. 63 241.88 1.12 2 . 40E+003 59.22 1.77E+003 

15 1068'- 1091 1081.11 270. 25 1. 30 9 .31E+002 100.19 2. 31E+003 
19 1103- 1119 1109.76 277.41 1.11 3.55E+002 74.18 1. 64E4'003 
17 1174 - 1190 1181.13 295.26 1 . 03 4.41E+003 .94.51 1.44£+003 
18 1190- 120a 1200.66 300.14 1. 25 4.72E+002 77. 94 1. 66E+003 
19 1258- 1269 1261.06 31S . 24 0.74 9.33E+001 47.25 8.50E+002 
20 1301- 1324 1312.06 327 . 99 1.08 3 . 93E+002 88.59 1. 86E+003 

M 21 1346- 1369 1353.4"/ 338.35 1. 19 2 . 10E+003 S4.06 9 . 42E+002 
m 22 1346- 1369 1.363.44 340.84 1.19 1.81E+U02 26.63 8 . 0.$E+002 

23 1398- 1419 1407 . 89 351. 95 1.23 7 . 98E+003 114.10 l.34E+003 
24 1551- 1560 1555.90 388 . 96 0.37 6 . 48E+OOO 36. 79 S . 96E4-002 

M 25 1616- 1646 1621.42 4D5 . 34 1.15 8.SOE+OOl 22.51 6.34E+002 
m 26 1616- 164.6 1637.78 409.43 1.15 2.98E+002 29. D3 6.78E+002 

27 1703- 1'712 1707.29 426.81 0.34 9.87E+001 31..n 3.87E+002 
28 1842- 1859 1852.24 4 63. OS 1.27 6. 77E+002 54 . 07 6.91E+002 
29 2030- 2053 2043.05 510.76 1.40 1 . 2913+003 70 . 15 9 . 09E+OD2 
30 2240- 2256 2249.87 562. 47 1.29 l.50E+002 39.-46 4.50E+002 

M 31 2314- 2341 2319.61 579 . 90 1.31 7 .71E+OD1 18.74 3 . 87E+002 
m 32 2314- 2341 2332. 61 583 . 15 1. 31 3 . 58E4'003 63.59 4.90E+002 

33 2424- 2447 2437.13 609 . 29 1.37 6. 36&+003 94.81 6 . 57E+002 
34 2652- 2673 2661.41 665.36 o. 86 2.22E+002 44.75 4.74E+002 
35 2898- 2917 2909.17 727 .31 1..32 8.l3E:+002 46 . 01 3. 72E+002 
36 3016- 3029 3020. 41 755 . 12 0.72 l. l4E+002 28.67 2.SSE-+002 

M 3-7 3061- 3101 3073.40 768.37 1.1:)3 6.32E+002 30 . 13 3 .12E+002 
m 38 3D61- 3101 3089.21 772.32. 1. 53 1.7.5£+002 18.83 2.73E+002 
M 39 3124- 3150 3128.67 782.19 1.43 3.16E+001 12 . 76 2.86E+002 
m 40 3124- 3150 3143.08 785.79 1.43 1.99E4'002 19.46 3.29E+002 

41 3171- 3191 3:79.68 794 . 94 1.20 3.98E+002 41.09 3.54E+002 
42 32:16- 3236 322!5,71 806.4S 1.46 l . 60E+002 34.7:3 2 . 88Et002 
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Peak ROT ROI Peak J;:nergy E'WHM Net Peak Net Area c.ontinuum 
No . start end centroid (keV) (keV) Area Uncert. Counts 

M 43 3337- 3367 3342. 89. l:!35. 74 l. 25 1.486+002 17.70 1.93E:+002 
m 44 3337- 3367 3358.95 839.76 1.26 8.SSE+OOl 15.50 2.36E+002 

45 3432- 3454 3441 . 93 860.50 1. 65 3 . 78E+002 40.90 3.34£+002 
46 36"09- 3623 3616.14 904 . 06 0.92 8.27E+001 24.82 L83E+002 
47 3633- 3658 3645 . 01. 911. 28 1. 59 2,62E+003 61 . Bl 2,B4E+002 
48 3728- 3747 3736 . 73 934 . 21 1.29 3. 49£+002 32.32 1. 99E+002 

M 49 '.3849- 3890 3859.13 964.132 1. 56 4.18£+002 23.80 2.19E-t002 
m so 3849- 3890 3876.20 969.08 1.56 l . 53E+003 41. 4.5 1.97£+002 

51 3997 - 4014 4004.135 1001.25 0 . 87 7. 66£+001 25 . 10 1. 79E-,.002 
52 4 4 69- 4 4 9.6 4482.17 1120.59 1. 75 l.49E+003 49 . 13 2.07£+002 
53 4608- 4630 4622 . 09 11.55. 57 1. 76 1. 96E+002 29.10 1.68E+002 
54 4658- 4671 4664.86 1166.26 0.73 3.59E+001 15.36 7 . 21E+001 
55 4942- 4966 4954 . 22 1238.61 l. 74 5.41E+OOZ 34.96 l.65E+002 
56 5114- 5134 5126.24 1281.62 1.26 l. 67E+002 23.38 1.04E+002 
57 5502- 5522 5512.80 1378.2i 1.15 3.37E+002 28 . 17 1.26E+002 

M 58 5600- 5645 5608.25 1402 . 13 1. 64 1.03E+002 13. 85 l . 19E+002 
m 59 5600- 5645 5634..70 1408 . 74 1. 65 2.18E+002 17 . 25 9 . 30E+001 

60 5830- 5657 5845.82 1461. 53 1.61 S.86E+002 34.77 1 . 39E+002 
M 61 5980- 6015 5988.34 1497 . 16 0.46 3.03E+001 4 . 74 3 . 78£+001 
m 62 5980- 6015 6010.13 1502 . 61 0. 4 6 l.!:l2E+001 4. 34 3 . 40Et001 

63 6030- 6046' 6038 . 83 1509 . 79 1. 65 l,40E+002 21. 37 1 . 01E+002 
64 51s2- 6166 6158 . 09 1539 .. 60 0. 46 4.29E+001 15.78 7 .llE+OOl 

M 65 6347- 6409 6356 . 36 1589.18 1. 72 l.90E+002 16. 36 8. 62£+001 
m 66 6347- 6409 6373 . 82 1593 . 54 1.72 l.08E+002 13.05 8. 89E+001 
·m 67 634'7- 6409 6401. 88 1600.56 1. 72 3 . SlE+OOl 9.43 7. 2SE+D01 

6-S 6476- 6496 6484.92 1621. 32 1.63 9. 4 2E+-001 21. 49 9. 88E+D01 
69 6516- 6535 6526,.28 1631.66 2.10 l.l5E+002 19 . 03 7.0lE+OOl 
70 6639- 6659 6649.43 1662 . 45 l . 77 l . 08E+002 17 .55 5 . 49E+001 
71 6911- 6932 6922.84 1730 . 81 1. 78 2.19E+002 23.82 9 . 28E+001 
72 7049- 7077 7063,23 1765 . 91 1. 75 l.19E+003 39.25 7 . 62E+001 
73 7384- 7406 7395 . 64 184.9 . 02 1. 53 1. 62E+002 19.87 5 . 86E+001 

M = Fir.st peak in a multiplet region 
m = O~her peak in a mu.ltipiet region 
F = Fitted singlet 

Errors quoted at l.000 sigma 
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Detect.or Name: ER.T01 
Sample Geomet ry: 
sample Title: UMROOl-S003-0006-1 
Nuclide Library Osed: C:\GENIE2K\CAMPILES\ERT_LlBRARY_LMOA . NLB 

Nuclide Energy :tield Line MDA Nuclide MDA Activity 
Na.me (keV) (%) (pCi/GWET) (pCi/GWET) (pC.i./GWETJ 

+ K-40 1460.82* 10.55 8 . 7683E-001 8.77£--001 4.1215E+OOO 
Co-60 1173.23 99,85 8.3480E-002 8.35£-002 2.3099£-002 

1332.49 99.98 8. 7793£-002 1.9085£-002 
> 2505.71 0 . 10 O.OOOOE+OOO O.OOOOE ... 000 

Cs- 137 32 . 06 5.54 1.8009£+003 1.19£-001 -l. 4844£+002 
661. E.6 84 . 99 l.l857E-001 2.0732£-002 

Tl-208 72,80 2.02 1.3873£+001 7.25£-002 -1.0282E+OOO 
74.97• 3. 41 4.7351E+OOO 2.9120£+001 
84.90~ 1. 51 7.39158+000 1 . 3263£+001 

277.36* 6.31 1. 3095E:+OOO l . 383'8E+OOO 
510. 7'7"' 22.60 4.80llE-001 1. 8402E:+000 
5"83 . 19" 84. 50 7.2526E-002 l . 7368E+OOO 
763 . 13 1.81 5.8356E+OOO 3 . 5064E:-002 
860.56"' 12.4.~ 7 . 4065£- 001 l . 6439E+OOO 

+ Bi-212 3'9 . 86 1.06 9, 6731E+002 l.22E+OOO -2. 84 61E+002 
727 . 33• 6.74 1.2173E+OOO 5.7998£+000 
785 . 37* 1.11 5 . 5788E+OOO 9 . 0895E+OOO 

1620.74* 1.51 5.0761E+OOO 5.2065E+OOO 
1806 . ()0 0.09 8.3784E+001 5.3182E+00l 

+ Pb-212 74.81 .. 10. 40 l.5526E+OOO l .57E-001 9.5479E+OOO 
77,11* 17.50 8.1899£-001 6.4911E+OOO 
87.30* 7.81 l. 2'983E+OOO 3.4905E+OOO 

115. 18 0 . 59 1. 7562E+001 3.1567E-001 
238.63* 43. 30 1.. 5699E-001 5.0451E+OOO 
300.09* 3 . .28 2. 7556E+OOO 3.7113E+OOO 

+ Bi- 214 7 6, 8 6* 0. 43 3.3180Et001 2. 22£-001 2.6298E+002 
89.Bi* 0 . 24 3 . 7902E+001 l . 3174E+002 

386. 77 0 . 30 3.0247E+001 l.4305E+001 
454.77 0.29 3.0554.l+OOl 8.1834E+OOO 
609.31* 45. 49 2.2167£- 001 5. 8389E.f-000 
665-. 45* 1.53 5.7883E-+OOO 6.4590E+OOO 
703.11 0.48 2. 07 93E!+001 4. 7200£-tOOO 
719.86 0 . 39 2.3921E+001 3.1108E+000 
768,3Ei* 4 . 89 1.1977E+OOO 6 .3686£+000 
786, 10* 0.31 1. 9701E+001 3.2098E+OOl 
806.17* 1. 2-6 6.1863E+OOO 6.4656E+OOO 
934.06* 3 . 10 2.2814E+OOO 6.3621E+OOO 
964.08* 0 .36 1. 5897E+001 6.~403E+001 

1051. 96 0 . 31 2.6D73E+001 4 . 1067Et000 
1120,29* 14 . 91 6 .1809E-00il 6. 3674E+OOO 
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Nuclide Energy Yield Line MDA Nllcclide MDA Activity 
Name (keV) ( % ) (pCi/GWET) (pCi/GWET) (pCi/GWET) 

+ Bi- 214 1133 . 66 0 .25 3 .4 012E+OOl 2 . 22E-00l 2.5086E+OCl 
1155 . 19" 1.63 4.8380E+OOO 7.8130£+000 
1207 , 68 0 . 45 1.99928+001 5.67.91.E.+OOO 
1238 . 11• s . 79 l.4644E+OOO 6.3820E-t-OOO 
1280 . 96 .. 1. 43 4. 5671E+OOO 8 . 1436E+OOO 
1377 . 67• 4.00 l.8745E+OOO 6 . 1944E+OOO 
1385 . 31 o. 76 l .4255E+001 l . 2703E+001 
1401.50,. 1. 2i 4 . 3592E+OOO 6.0320£-t,000 
1407.98* 2 .15 2. 294 2E+OOO 7.5797E+OOO 
1509.23* 2.11 3 . 1 725E+OOO 5 . 1773E+OOO 
1538 . 50 0 . 38 2.5730E+001 6.3441E+OOO 
1543.32 0 . 20 4.9407&+001 3 . 9941£+001 
1583 . 22 0 . 69 1 . 74'17E:+001 5.4808E~OOO 
1594.73 0.25 5 . 1696E+001 9.6611E+OD1 
1599 . 31 0,23 4 . 4992E-t-001 -5 . 3850E+OOO 
1661.28 1.15 8 . 03798+000 8 . 1925E+OOO 
1683 . 99 0.22 3 . 6649£+001 -S . 8i36E- 001 
1729 . 59 2.92 4.008tlE+OOO 7.5655E+OOO 
1764.49 15 . 40 1.3742E+OOO 6. 7173E+OOO 
1847 .42 2 . 11 5.0621E+OOO 2.8111.E+OOO 
18'13, 16 0 . 22 3. 3183E+001 -1 .2811E+001 

> 2118 . 55 1. 14 O. OOOOEl+OOO O. OOOOE-t-000 
> 2204 . 21 5.08 o . oooog+ooo O. OOOOE+OOO 

+ Pb-214 53 . 28 1.20 8 .1620E+001 2 . SOE-001 -2.2668£+001 
74 . 81* 6 . 44 2 .4i27E+OOO l . 5206£-rOOl 
77 . 11* 10 . 80 1. 3088E+OOO 1.0373E-t-00l 
87 . 30 .. 4 .84 2 . 0661E+OOO 5 . 5548£+000 

242.00'* 7 .43 8 .4 573E- 001 7 . 2538E+OOO 
258 . 87 0 . 52 1. 68S9E+001 l.1911E+001 
274 . 80 0.47 2 . 0018£+001 7.5772E-001 
295.22* 19 .30 4.lll3E-001 5 . 7483E+OOO 
351.93* 37 . 60 2 . 49978-001 5 . 9830E+OOO 
462 . 00 0 . 22 4. 7 324 E-tOOl l.1629E+002 
S33 . 66 0 . 19 4. 7 l;l36E+001 8 .4231E+OOO 
785 . 96* 1.07 5 .7076£+000 9.29938+000 
839 . 04* 0 .59 9 .2 631E+OOO 7 . 6364E+OOO 

Ra-224 81.07* 0 . 13 9.2839£+001 1 . SSE+OOO 6 .4845E-t-001 
83 . 78 • 0.22 5 . 1434E+001 9 . 2290Et001 

240 . 99* 4.10 l. 5540E+OOO 1 . 3329E-t001 
Ra-226 81. 0?* 0.20 6 .D884E+OQ 1 2,l5E+OOO 4 . 25261::+001 

83.7B• 0. 33 3 . 3559Et001 6 . 02l6Et 001 
94.90 0.15 8.6518E+001 -4 . 0647£+001 

186.21* 3.59 2 . 1456E+OOO l.1179E+001 
+ Ac-2:il8 99,50 1. 26 8 .50 60E+OOO 3.SlE-001 £ . 1722E+OOO 

129. 07* 2 . 50 3 . 9524E+OOO 4 .164,E+OOO 
209.25"' 3 . 97 2 . 5569E+OOO 4.3553£+000 
270 . 24* 3.55 3.0637E4000 6 . 3472E+OOO 
328 . 00* 3 . 04 3.6268E+OOO 3 . 5291£+000 
338 . 32" 11. 40 4 . 9963E- 001 S.1346E+OOO 
409 . 46 ' 2 . 02 2.7362E+OOO 4.6857E+OOO 
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Nuclide Eaergy Yield Line MDA Nuclide MDA Activity 
Name (keV) {-\ l tpCi/GWET) (pCi/GWET) (pCi/GWE:.T) 

+ Ac-228 463 . 00* -4. 45 l. 7406E+OOO 3 .51E-001 5.2833E+OOO 
755. 31 * l.03 6.0623E+OOO 5.4431E+OOO 
172.29* l,52. 3.6726E+OOO 5 . 7779E+OOO 
794.94* 4.31 2 . 0158E+OOO 4.?326E+000 
835 . 70" l. 7·Q 2 . 9314E+OOO 4.6040E+OOO 
91}.2QN 26 . 20 3 . 5363E-001 5.608?EJ.00Q 
964 . 79• 4.99 l,1726E+OOO 4 . 8980£+000 
9613 . 96* 15.90 3.50945-001 5 . 6309E+OOO 

1588 . 20* 3.06 l.?148E+OOO 5 . 1033E+OOQ 
1630 . 62 l. 52 6.6448E+OOO 4 .5936E:.+000 

Th-228 84.37• 1.26 8 . 8580Et000 8 . 86E+OOO 1.5894E+001 
131. 61 0.13 8.5765E+00l 3. 6626R+O.OO 
166. 41 0.10 9 . 8011E+001 4.6985E+001 
215,98 0.25 3.9678E+001 3 , 5910E+001 

!?a- 234m 258.23 0 . 07 l. l 966E+002 l .OBE+-001 5, 1992E+001 
742.Bl 0 . 09 l,0309E+002 4 . 98858+001 
766,36 0 .32 3 . 7977E+001 - 9 . 8454E-001 
"/86.27 a. 0,5 2 .0284£+002 2.6474E+OOZ 

1001 . 03 0.85 l.0823E+001 6 . 6122 E+OOO· 
1737.77 0.02 4.8369E+002 1 . 9487£+002 

+ Th- 234 63.30 .. 3 . 75 9. 6310E+OOO l. 94£+000 6 . 5363E+OOO 
92.59* 4. 33 l. 9418£+000 9.9172E+OOO 

112 . 81 0 . 22 4 .74 l4E+001 - 3 . 9209E+OOO 

+=Nuclide identified du.ring the nuclide identification 
*=Energy line found in the spectrum 
>=calculated MDA is zero due to zero counts in the region, or 

the region is outside the spectrum, o r has not been calculated 
@=Half-life too short to be able to per~onn the decay correctio~ 
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Sample 'Title: UMROOl-S003-0006-1 
Nuclide Library Used : C: \GENIE2K\CAMFILES\ERT_ LIBRARY_LMDA.NLB 

. .. .... ... . ■ ••• ,. ••• • ••• IDENTIFIED NUCLIDES ···· --· ··· ~,-· .. ~---·· 
Nucli·de Id Ene.rgy Yield Activity Activity Name Confi dence (keV) {-%) (pCi/GWET) Uncertainty 

l<-40 0.923 14 60 . 82* 10 . 55 4.12151E+OOO 2 . 75430£-001 
EU- 152m 0.989 89.B5* 69.90 4.60163E-00l 2 . 77140E-002 
Tl- 208 0 . 957 72.80 @ 2 . 02 

74 _,n .. @ 3 . 41 2 .91196E+OOl 1. 34415.E+OOO 
84.90 • @ 1. 51 1.32628E+001 l.10034E:+000 

277,36"' 6 . 31 1 . 38376E+OOO 2.95130E- 001 
510,77* @ 22 . 60 l. 8401BE+OOO 1. 31956£-001 
583.19"' 84.50 1. 7 3 678E+OOO 6.42481E- 002 
763 .13 @ 1. tll 
860 . 56"' 12.42 l.64392E+OOO l.82729E- 001 

Bi- 211 0 . 873 351.03"' 13.00 l. 73254E+001 7 . 482081::- 001 
Pb-211 0 . 498 74 . 81-1- @ 0 . 23 4 . 26292E+002 2.70320E+OOl 

77 .11+ @ 0 . 39 2 . 89828E+002 1. 78983E+OOl 
87. 30• @ 0 .17 l . 55594E+002 1. 18061.E+OOl 

404.85• 3.78 7.00265E-001 1. 87 666E-001 
427.09* 1.76 l.81225E+OOO 5.79360E-00l 
B32 . 01 3 . 52 

Bi- 212 0 . 951 39.86 @ 1.06 
727 . 33 .. 6.74 5.79985E+000 3 .75760E- 001 
785,37 .. 1.11 9 . 08950E+OOO 9 . 21328E-OOt 

1620 . 74* 1.51 ~.20647E+000 1. 19965E+OOO 
1806 . 00 @ 0.09 

Pb-212 0 . 985 74 . 81* 10 .40 9 . 54786E+000 5 . 19706E-001 
77 .11 * 17.50 6 . 49109&+000 3 .37308E-001 
87.JQ+ 7 . 81 3,49054E+OOO 2 . 37861E- 001 

115.18 @ 0 . 59 
238 . 63* 43 . 30 5.04506E+OOO 2.33813E-001 
300,09 .. 3.28 3.71131E+OOO 6.31053E- 001 

Bi-214 0.698 76.86* @ 0.43 2 . 62978E+002 1. 39534'E+001 
89 . 81 * @ 0 .24 l.31741Et002 9.22620E+OOO 

386 . 77 @ 0 . 30 
454 . 77 @ 0.29 
609 . 311'- 45.49 5.83890E+OOO l . .98800E- 00l 
6·65. 45* @ 1. 53 6 . 45901E+OOO 1,31509E+OOO 
703.11 @ 0.48 
719 . 86 @ 0 .3 9 
768.36"' 4. 89 6.36856E!.+OOO 3 . 43245E-001 
786.10* @ 0.31 3. 20977E+001 6.10765E+OOO 
806.11" @ 1.26 6 . 46560E+OOO l. 41222£+000 
934. 06* 3 .10 6 .. 36209E.+000 6 . 07133E- 001 
~64. 08* @ 0.36 6.64032E+QOl 4. 64099E.-+000 
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Nuclide 14 Energy 'field Activity Activity 
Name Confidence (keV) (%) (pCi/GWET) Uncertainty 

Bi-214 0. 698 1051. 96 @ 0 . 31 
112-0 . 29" 14.91 6.3673BE+OOO 2.62259E-OQ1 
1133 . 66 @ 0 . 25 
1155.19• @ l. 63 7.81299E4000 1. 17 669E-t-OOO 
1207.68 @ o. 45 
1238.11* 5.79 6 . 38201E+OOO 4.50959E-001 
1280.96· @ 1.43 8 . 14364E+OOO l.16704E+OOO 
1377,67* 4.00 6 . 194 37E+Ooo 5.47513E-001 
1385.31 @ 0 . 76 
1401.50* @ 1.27 l;i.03196E+OOO B. 29829E-001 
1407 . 98 .. @ 2.15 7.57968E+OOO 6 . 50949E-001 
1509.23 .. @ 2.11 5.17726E+OOO 8.08841E:- 001 
1538 . 50 @ 0.38 
1543.32 @ 0.20 
1583.22 @ 0.69 
1594.73 @ 0 . 25 
1599.31 @ 0 . 23 
1661.28 @ 1.15 
1683.99 @ 0 . 22 
1729.59 @ 2. 92. 
1764,49 15.40 
1847, 42 @ 2.11 
1873,16 @ 0.22 
2118.55 @ 1.14 
2204.21 @ 5 . 08 

Pb- 214 0 . 965 53.28 @ 1.20 
74.81* 6.44 1 . 520641::+00l. 8.594026-001 
77.11* 10 . 80 1. 03730E+001 5.9.1877E-001 
87.30* 4 . 84 5.55484E+OOO 3.92869E-001 

242.00* 7 . 43 7 . 25385E+OOO 3 .804 99E-001 
258.87 @ 0.52 
274.80 @ 0.47 
295.22"' 19 . 30 5 . 74B25E+OOO 2,69-315E- 00l 
351. 93* 37. 60 5.98298E+OOO 2.51324E- 001 
462.00 (! 0.22 
533.66 @ 0.19 
785 . 96" @ 1.07 9.29934E+OOO l.16828Et000 
839 . 04* @ 0.59 7.63643Et000 l. 40311E.-OOO 

Ra-223 0.520 Bl.07* lS.30 5. IJ8217E-OO'l 1. 33261!!!-001 
83.78* 25 . 40 7.78530E-OQ1 6.63833E-002 
94.90 11 . 50 

122,32 @ 1.21 
144. 24 3 . 27 
154 . 21"' 5 . 70 7 . i19359E-001 4 . 17681E-001 
158. . 63 @ 0 . 69 
179 . 54 @ 0 . 15 
269 . 46* 13.90 1. 600 66E+OOO 1. 91-432E-001 
288 . 18 @ 0.16 
323.87 3.99 
328.38 .. @ 0 . 21 S . 06869E+001 1.17464E+001 
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Nuclide I d Ener gy Yi el.d Activity Activity !)lame Confidence (keV/ (%I !pCi/GWET) Uncertainty 

B,a- 223 0 . 52·0 338 . 32"< 2.8 4 2 . 03512E:+001 l. 06681E+OOO 
342 . 87 @ 0 . 22 
371.68 @ 0 .4 9 
44'5. 03 @ 1.29 

Ra-224 0. 887 Bl,07l<@ 0 , 13 6 . 48451E+001 L 5955BE+001 
83 . 78ic@ 0 . 22 9 . 228.98E:+001 8.37866E+OOO 

240 .99* -4 . 10 l.33291E+oo'1 6.90163E-001 
Ra- 226 0 . 941 81. 07• @ 0 .20 4 . 252616+001 1. 04472E+001 

83 . 79-;, @ 0 . 33 6. 02161E+001 5 . 45996E+OOO 
9 4 . 90 @ 0 . 15 

Ac- 228 0.945 
186 .21" 

99 . 50 
3 .59 l. 11789E+O()l 7 . 41.14 4E- 001 

@ 1 . 26 
129,07* @ 2 . 50 4 . l6-470E+OOO 8 . 81927E-001 
209 . 25"' 3 . 97 4 . 35531£+000 6.17588E-00l 
270 . 24 • 3.55 6 . 3472SE+OOO 7.S8185E-001 
328 . 00• 3 . 04 3 . 52914E+OOO 8 . 16671E- 00 1 
338 . :32" 11. 40 5 . l3458E+OOO 2 . 98136E- 001 
409 . 46" @ 2.02 ·4 . 68574£+000 5,07419E-00 1 
463 . 00 * 4. 45 5 . 28333E+OCO 5.42370E- 001 
755 . 31* @ 1. 03 5 . 44312St000 l. 39719E+OOO 
772 . 29 • @ 1. 52 5 . 77791Et000 6,77409£-001 
794 . 94"' 4 . 31 4 . 73256E+OOO 5 . 244836-001 
835 . 70* @ 1. 70 4 . 60398E':t 000 5.93743E- 001 
911. 20* 26 . 20 5 . 60870E+OOO 2.52969£- 001 
964. 79 .. 4. 99 4 . 89800£+000 3 . 44694E- 001 
96f:I . 96* 15 . 90 5 . 63088 E+OOO 2 . 68568E:- 001 

1588 . 20* 3 . 06 S . 10330E+OOO 5 . 00171E.-001 
1630 . 62 @ 1.52 

Th-228 0 . 501 84, 37"" 1. 26 1 . 58944E+001 1. 34258E+OOO 
131. 61 @ 0. 13 
166. 41 @ 0.10 
215 . 98 0 . 25 

Th-231 0. 997 81.23* @ 0 . 90 9 . 30833E+OOO 2 . 34624E+OOO 
84 . 21* 6 . 60 2 . 99251E+OOO 3 . 07 460E-001 
89 . 95* @ 1.00 3 . 21442E+-001 2 . 71692E+OOO 

Th-234 0 . 921 63 .30* 3.75 6 . 5363~E+-OQO 2 . 10682E+OOO 
92 . 59• 4.33 9 . 91723E+OOO 6.35676£-001 

112 . 81 @ 0 . 22 

•=Energy line t:ound in t he spectrum . 
@=Energy line not ~sed for Weighted Mean Activity 
Ener gy Tolerance : 1. 000 keV 
Nuclide con£i dence i ndex threshold = 0 . 45 
Errors quoted at 1,000 s i gma 
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X 
X 

X 

Nuclide Wt mean Wt mean 
Nuclide Id Activity Activity 
Name Confi dence (pCi /GWET) Uncertainty 

K- 40 0 . .923 
Mn- 54 0.877 

4 . 121506E+OOO 2 . 754301E-001 

Cd- 109 0 . 923 
EU- 152m 0 . 989 4. 3243098- 001 5 . 9423298- 002 
Tm- 170 0 . 999 
Tl-208 @ 0 . 957 l . 731067E+OOO 5.8007338- 002 
Bi- 211 0.873 5 . 4242208+000 9. 458093S-001 
Pb-211 @ 0.498 7 . 821349E-001 1. 781679E-001 
Bi- 212 @ 0 . 951 5 . 4506278+000 3.2473108- 001 
eb-212 @ 0 . 985 3 . 319036E+OOO 1 . 552380E- 001 
Bi- 214 @ 0.698 6 . 112242E+000 1 . 289037E-001 
Pb-2 14 @ 0 . 965 4 . 109835E+OOO 2 . 180938£-001 
Ra-223 @ 0. 520 3 . 266.918E-001 l. . 703501E- 001 
Ra-224 @ 0.887 5 . 777184E+OOO i . 8·13479E-001 
Ra-226 @ 0 . 941 l. ll7894E+001 7 . 172075E- 001 
Ac-228 @ 0. 945 5.242479E-t000 l .011607E-001 
Th- 228 @ 0 . 501 6 . 276435£- 001 1. 697215E+001 
Th-231 @ 0 . 997 4.851457E-001 3 . 67736~E+OOO 
Th- 234 @ 0 . 927 9.635126£+000 6 . 085781E-001 

? = Nuclide is part of an undetermined solution 
X = ~uclide rejected by the interference analysis 
@=Nuclide contains energy l ines not used in Weighted Mean Activity 

ErrG>rs quoted at 1 . 000 sig(tla 
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Peak Locate Performed on: 12/2/2016 1:18:29 PM 
Peak Locate From Channel: 100 
Peak Locate To Channel : 8192 

Peak Energy Pea k Size in Peak CPS Peale 
No. (lceV) Counts per Second % Uncertainty Type 

19 315.24 l.2965E- 002 
m 22 340.84 2.5183E- 002 

24 388.96 8,9943E-004 
30 562. 47 2,Q??SE-002 

M 31 579 . 90 1. 0704E-002 
M 39 782.19 4.3891E-003 

46 904.06 1. 1490E- 002 
51 1001 .25 1 .0016E- D02 
54 1166 .. 26 4. 981 7E-~03 

M 61 1497 . 16 4.2074E- 003 
m 62 1502,61 2.5309E-003 

64 1539. 60 5.9606E- Q03 
m 66 1593 . 54 1. 498Hl-002 
m 67 1600 . 56 4 . B745E-003 

69 1631. 66 1 . 5955E-002 
iO 1662.45 l.50Q8E-002 
71 1i30.81 3. 0443E-002 
72 1765 . 91 1. 6497E-001 
73 1849 . 02 2.25591i:- 002 

M ~ First peak in a multiplet regi on 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1 . 000 sigma 

50.61 Sum 
14. 68 Sum 

568 . 10. Sllll! 
26.38 
24.32 sum 
40 . 38 
30 . 00 Sum 
35 . 51 Su.m 
42 . 83 Sum 
15.64 
23.79 Sum 
36.77 Sum 
12.10 Swn 
26 . 86 Sum 
16. 56 SUiI\ 
16,24 Sum 
10.86 Sum 

3.30 
12.23 Sum 

P.age 11 

Tol. 
Nuclide 



Filename: ERT01,C:\GENIE2K\CAMFILES\SMP-UMR001-S004-0006-0l.CNF 

Report Generated On 

Sample Title 

12/2/2016 3: 23 :17 PM 

Sample Description 
Ua~ple Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold , 
Peak Locate Ilange (in channels) , 
Peak Area Range (in channels) , 
Identification Energy Tolerance 

UMR001-S004-0006-0l 
450 cc Soil 

3.00 
100 -
100 -
1.000 

8192 
8192 
keV 

Sample Size , 8 . 0898+002 GWET 

Sample Taken On 
Acquisition Started 

11/18/2016 
12/2/201'6 

12: 30,00 
1 : 22:22 

Live Time 
Real Time 

Dead Time 

: 7200.0 seconds 
7253 . 2 seconds 

0.73 .i 

Energy Calibracion Used Done On 
Efficiency Calibration Used Done On 
Efficiency ID 

PM 
PM 

10/24/2016 
9/27/2016 
ERTQlOl 
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Detector Name: l';RTOl 
Sample Title: OMROOl-S004-0006-0l 
'Peak Analysis Performed on: 12/2/2016 3:23:17 PM 

Peak Analy~is From Channel: 100 
Peak Analysis To Channel; 8192 

Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum 
No . start end centroid lkeV} (keVJ Area Clncert . Counts 

M 1 276- 315 292.14 72.99 1. 04 2.81E+003 131 . 70 2 . 79E+004 
m z 276- 315 299.99 74.96 1.04 2,03E+004 194 . 53 2. 80E+004 
m 3 276- 315 309 . 05 77.22 1. 04 3. l3E-+004 227.87 2.81E+004 
M 4 331 - 384 338.24 84.S2 1 . 24 5 . 25E+003 154.63 2.97E+004 
m 5 331- 384 34 9. 4 5 87.32 1.24 1.64E+004 194.94. 3 .13E+004 
m 6 331- 384 360 . 35 90 . 05 1 . 25 l.25E:t004 177.7B 3.08E+004 
m 7 331- 384 373.76 93. 40 1 . 25 1. 43Et004 186 . 76 3 , 02E+004 

8 387- 407 398.69 99. 63 0.97 3 . 40E+003 385. 29 4 , 00E+004 
M 9 407- 441 422 . 34 105 . 55 1. 37 4.63E+003 176.49 3 . 32E+004 
m 10 407- 441 435 . 86 10B . 93 1.38 l . 67E+003 148.35 2 . 93E+004 

11 453- 473 461.69 115 . 38 1 . 11 l.81E+003 387.77 4 . 09E+004 
12 509- 523 516.98 129.21 l. 03 7.22E+003 315.62 3 . 21E>+-004 

M 13 561- 588 564.35 141.05 0 . 57 4.228+002 100.97 l.38E+004 
Ill 14 561- 588 576 . 35 144.05 0.57 3.23E+002 93.10 l . 55E+004 
m 15 561- 588 583 . 97 145.96 0.57 3.10E+OQ2 95 . 43 l .54.E+004 

16 612- 627 616 . 38 1S4.06 0.98 2 . 89E+003 301 . 31 2.'91E-t004 
17 737- 758 744.48 186.09 1.27 4,39E+003 37B.09 3.681!;,i-0()4 
18 792- 809 797.86 199. 43 1.14 1.04E+003 305.73 2. 84 E+004 
19 828- 848 837.34 2Q9.30 1.05 1,48E+004 358.65 3.13E+004 
20 855- 872 86.4 . 50 216.09 0.87 l . 16E+003 293.19 2 .61E+004 

M 21 947- 980 954.71 2313'.65 1.10 l.67E+OOS 421.50 1. 70E+004 
m 22 947- 980 964.64 241.13 1.1 i l.75E+Od4 162. 4 9 1 . 37E:t004 

23 1006- 1021- 1010.45 252.58 1.13 4.48E+002 208.38 1.43E:+004 
24 1072- 1093 1081. 02 270.23 1.13 l . 19E+00 4 280 . 93 1 .77E+004 
2 5 1104- 1122 1109.48 277.35 1.11 i.20E+003 24Q.89 l .48E+004 
26 1147- 1159 1152 . 73 288.16 1.07 1.12E+003 162.io 9.56E+003 

27 1172- 1190 1180 . -92 295.21 1.19 l.03Et004 240.26 1.40Et004 
28 1191- 1208 1200.49 300.10 1-.11 1 . 05E+004 226. 00 l.25E+004 

29 1280- 1292 1287.12 321.76 0.51 2.77E+002 151,36 8 . 57E+003 
M 30 1301.- 1335 1311 . 86 327.94 1.. 18 8 . 96E+003 130.84 9.6SE:+003 
m 31 1301- 1335 1329 . Bl 332.43 1.19 1,03E+003 81. 44 8 . 81E+003 

M 32 134"4- 1370 1353.16 338.27 1 . 17 3.46E+004 205 . 99 a .B8Et003 
m 33 1344- 1370 1363.55 340.87 1.17 1. 04E+OQ3 77 . 84 8 . . 54E+003 

34 1399- 1416 1407.54 3S1. 87 1.19 1. 88E+Q04 225.36 9. 81E+Q03 

35 1630- 1649 1637.45 409.35 1.26 4.99E+00.3 1.90.08 8.82E+003 

36 1757- 1766 1761.38 440 . 33 1.00 3.42E+002 94.13 3.77E+003 
37 1804- 1823 :011.02 452 . 74 1.32 1.09E:+003 165. 12 7.45Et003 

38 1842- 1860 1851 . 62 462 . 89 1 . 29 1. 04E+004 183.47 6.88E+003 

39 1871- 1882 1877 . 88 469.46 0 . 57 4.47E+001 Hl3. 04 4 . 21E+003 

40 1906- 1918 1913 .19 47B . 29 () , 76 (l.94E+001 110.74 4 . 61E+003 

41 2007- 2020 2014.64 503,. 65 l.00 3.89E+002 111.10 4 . 49E+003 

42 2020- 2057 2042.46 510.61 l. 40 2.0lE:+004 306 . 46 l. 27E¾004 
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Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum 
No. start end centtoid (keV) (keV) Area Unoert. Counts 

M 43 2178- 2205 2185.92 546 . 48 1.09 2.52E+-002 57.78 4.30E+003 
m 44 2178- 2205 2198.69 549. 67 1.10 l.87E+002 54.59 4. 28£,i,003 

45 2237- 2257 2249.56 562.39 1.33 l.94E+003 154.53 6.05£+003 
4.6 2279- 2294 2285.73 571. 43 1.30 3.93E+002 121.63 4.79E+003 
47 2322- 2345 2332 .18 583.05 1.34 6.051:;+004 297.88 7.00E,003 
48 2.427- 2448 2436 .57 609. 14 1.44 l.54E+004 189 .3 9 5. 42Et-003 
49 2 496- 2506 2501.06 625.27 0.47 7.09E+001 79.34 2.61E+003 
50 2600- 2611 2604.88 651.23 1.46 l.SOE+-002 86.86 2.95E+003 
51 2653- 2614 -i662 .18 665.55 0,80 4.09E+002 143.09 5,34E+003 

M 52 2800- 2833 2806.86 70.l. 73 1.34 3.64E+002 59.61 3.66E+003 
m 53 2800- 2833 2828.75 707.20 l. 35 1. 8 4E+002 52 . 06 3.40E+003 

54 2898- 2921 2908. 41 727.11 l. 47 l.38E+004 182.16 4.82E+003 
55 3009- 3028 3020.63 755 .17 l. 48 l.71E+003 121.95 3.76E+003 

M 56 3042- 3101 3052.94 763. 25 l. 48 1.26E+003 57.83 3.08E+003 
m 57 3042- 3101 3072.60 768.17 1. 48 l.33E+001 57.41 3.14E+003 
m 58 3042- 3101 3088.65 772.18 1 . 48 2.59E+003 70.03 3 . 03E+003 
M 59 3120- 3152 3127.80 iBl.97 1 .46 8.05E+002 49.94 2.48E+003 
m 60 312()- 3152 3141. so 785.39 1 . 47 2 .16E+003 65.84 2.758.\-003 

61 3166- 3190 3179.05 794.78 1.51 7.23E+003 145.83 3, 40E.-003 
62 3215- 3237 3224.18 806.06 1. 64. 3 .76E+002 106.49 2 .B28+003 

M 63 3312- 3372 3321.35 830 .36 1.58 8. 8-3E+002 48.09 2.158+003 
m 64 3312- 3372 3342.08 835.54 1. 59 2. 92E'+003 68.30 2.19E+003 
m as 3312- 3372 3360. 45 840.14- 1. 59 1.641!'.:+003 55.83 2 .llE:+003 

66 3430- 3452 3441. 59 860 . 42 1. 45 7.29Et-003 128.31 2.37E+003 
M 67 3475- 3507 3480.70 8?-0 . 20 l. 93 1.38E+002 36.95 L 64E+003 
111 68 3475- 3.307 3495 . 19 873 . 82 1.93 3.0).E:+002 43.55 2.lOF:+003 

69 3564- 3581 3573.04 893 . 2.9 1. 13 5.268+002 75.52 1.59E:+003 
70 3606- 3627 3616 .40 904 . 13 1.45 9.62€+002 93.00 2 .05E+003 
71 3627- 3660 364 4 .20 911. 06 1.60 4.38E+004 241.64 2.78€+003 
72 3726- .3746 3735. 96 934.02 1.. 63 7.588+002 78.20 1. 48E+003 
73- 3800- 3819 3808.39 952 . 13 1, . 59 2.078+002 69.98 l.33E+003 

M 74 3827- 3898 3833.76 958 .. 4, 1.. 61 3.90E+002 35.87 1..20E+003 
m 75 3827- 3898 3858 .59 964 . 68 1.62 7. 1;14E+003 94.48 1. 44E+003 
m 76 3827- 3898 3875,42 9613.89 1.. 62 2.59E+004 164.29 1.31€+003 

77 3946- 3959 3flS3 .48 981L 41 2 . 25 2'.46E+002 48.61 7. 65E+002 
78 3993- 4011 4004.03 1001. 04 1. 35 2.10E+002 64.25 1. 168+003 
79 4124- 4142 4133 .06 1033.30 1.07 2.758+002 59.66 9.72E+002 
80 4252- 4270 4260.54 1065.18 1.2:2 3.378+002 62. 95 1, 07Et-003 
81 '4301- 4325 4314.72 107B.72 1. 51 7.83Et-002 79. 47 l, 34E+003 
82 4365- 4391 4 375. 59 1093.94. 2. 06 8.028+002 81..57 1 .331::+003 
83 4432- 4456 4441 . 89 1110 . 52 1.67 6. 228+002 14.34 1.188+003 
84 4467- 4502 4481 . 09 112-0 . 32 1.71 3.74E+003 114.22 1. 67E+003 
85 4604- 4635 4620 . 37 1155 .14 1.. 42 6.52E+002 89 . 89 l.48Er003 
86 4940- 4963 4952 . 81 1238.26 1.85 l .37E+003 74 .54 l . D5E+003 
87 49'66- 5004 4988.74 1247.24 1.54 7.528+002 107.47 1. 83E+003 

M 88 5115- 5162 5125 .56 1281. 45 2 . 29 3.22E+002 36.29 l.18E+003 
m 89 5115- 5162 5148.66 1287 .22 2 . 29 2.2BE+002 32. 59 l . 268+003 

90 5504- 5524 5511. 64 1377.98 1.. 76 7.86E+002 65.34 9.57E+-002 
.91 5535- 5548 5541 .95 1385.56 l. 02 l.10E+002 41.98 5.97E+002 

M .92 5594- 5647 5607.95 1402.06 l. 98 3 . 22£4002 31.56 9.66E+002 
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Pealt ROI ROI Peak Energy FWHM Net Peak .Net Area Continuum Mc . st.art end cent:roid (keVl (keV) Area Uncert. Counts 

111 93 5594- 5641 5633 . 52 1408.45 1.98 5 . 00E+002 35 . 86 9.94E+002 
94 5826- 5858 5838.43 1459.68 2.93 1. 42E+003 82 . 90 1.06E+003 M .95 5974- 6018 5985.09 1496.3S l. 84 1.12E+003 41. 74 7.17E+002 

m 96 5974.- 6018 6007.93 1502.06 1.85 5.43E+002 32 . 92 7.50E+002 M 97 6024- 6063 6038. 65 1509.74 l.89 4.21E+002 30.52 7 . 17E+002 m 98 6024- 6063 6052. 96 1513 . 32 1. 89 ~ .23E+002 30 . 66 7 .15E+002 99 6220- 6239 6230 .25 1557 . 64 1.51 l. 73E+002 47 . 28 5. B3E+002 100 6311- 6340 6324.Dl 1581.09 2.27 7. 63E+002 71.16 8.97E+002 M101 6342- 6390 6354.64 158B .75 l. 96 3 . 7.9E+003 67.20 8.63E+002 
m102 6342- 6390 6372.39 1593.18 1. 96 L99E+003 Sl.37 8 . 63E+002 Ml03 6476- 6540 6485 . 25 1621. 40 1. 94 l.73E+003 48.58 6 . 81E+002 
m1.04 6476- 6540 650l . 58 1625. 48 l. 95 2.32E+002 26.10 7 . 78E+002 
mlOS 6476- 6540 6524 . B4 1631. 30 1. 95 1..B5E+003 49,50 7.04E+002 

106 6545- 6573 6555.60 1638.99 1.81 5. 36E'l'002 64. 19 7.66E+002 
Ml07 6634- 6678 6647.93 1662.07 1.99 2.13E+002 26 .44 6.26£+002 
m108 6634- 6678 6667.71 1667.02 1. 99 1.61E+002 25,27 6.708+002 

109 6911- 6931 6921. 96 1730.59 l.68 5.09E+002 51.58 5.93E+002 
110 7047- 7074 7061.50 1765 . 47 2. 09 2.85E+003 78.29 7 . 28E+002 
111 7218- 7245 7229 . 22 1807 . 41 0.71 2.22E+002 55. 66 6 . 38E+002 
112 7383- 7403 7394 . 11 1848 . 63 2.07 3 . 38E+002 49.73 5.89E+002 
113 7806- 7837 7815.15 1953.90 0.51 6. 70E:+001 66.65 $.7JE+002 

M = first peak in a multiplet region 
IT\ 3 Othe.r peak in a multiplet region 
F = Fitted singlet 

E=ors quoted at 1 . 000 sigma 
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Detector Name: 
Sample Geometry: 
Sample Title: 

ERTOl 

UMR001- S004-0006- 0l 
Nuclide Library Used: C:\GBNIB2!<\CAMFILES\ERT_L~BRARY_LMDA.NL.8 

> 

Nuclide 
Name 

!<- 40 
Co-60 

C.s - 137 

+ Tl-208 

Bi-212 

Pb-212 

t Bi-214 

Energy 
(keV) 

1460,82 
1173 . 23 
1332,49 
2505.71 

32. 06 
661. 66 

72,80* 
74 , 97.-
84. 90* 

277.36* 
510.77* 
583.19* 
763. lJw 
860.56* 

39.86 
727 . 331. 
785 . 37* 

1620. 74* 
1806 . 00 

74.81"' 
77 . 11* 
87 . 30• 

115 . 18* 
238 . 63->-
300.09,.. 

76,86* 
89. 81 .... 

386.77 
454.77 
609.31* 
665. 45"" 
703.11 
719.86 
768.36* 
786.10" 
806.17* 
934 . 06* 
964 .08* 

1051. 96 
1120.29• 

Yield 
( % ) 

10.55 
99.85 
99.98 

0 . 10 
5.54 

8.4 .99 
2.02 
3.41 
1.51 
6.31 

22.60 
84.SO 

1 . 81 
12 . 42 
1.06 
6.74 
1.11 
1.51 
0 . 09 

10. 40 
17 . 50 

7 . 81 
0 . 59 

43 . 30 
3 . 28 
0.43 
0.24 
0.30 
0.29 

45.49 
1.53 
0,48 
0.39 
4.89 
0.31 
1.26 
3.10 
0.36 
0.31 

14.91 

Line MDA 
fpCi/GWET) 

2 . 7933E+OOO 
2.2504E- 001 
2 . 4692E- 001 
O.OOOOE+OOO 
5.5389E+003 
3 . 7207E-001 
2 . 5675E+001 
1.3825£+001 
2.2488E+001 
4.2801E+OOO 
2.1870E+OOO 
3.9B28E-001 
1.0570E+00l 
2.0412E+OOO 
2 . 9949E+003 
4.8477E+OOO 
1 . 6631E+001 
1.0078E+001 
2.7806E+002 
4.5330E+OOO 
2.4401E+OOO 
4 .1407E+OOO 
6. 6155E+001 
4,7066E-001 
7 . 7134£+000 
9 . 8853E+001 
l . 2199E+002 
9.3949E+001 
9 . B662E+00l 
6 . 4i59E-001 
2 , 0133E+001 
6 . 8739E+001 
7.7774E+001 
3. 9104E+OOO 
5.8725E+001 
2.0684E+001 
6 . 5311E+OOO 
4 . 1978E+OOJ 
6.7892E+001 
2 . 021SE4 000 

Nl!clide MOA 
fpCi/GWET) 

2 . 79E+OOO 
2.25E- 001 

3.72E-001 

3 . 98E-001 

4 . 85E+OOQ 

4.718-001 

6.42E-001. 

Activity 
(pCi/GWET) 

9.99988+000 
l.2579E-001 
l.4982£-001 
0, OOOOE+OOO 

- 1.88166+003 
l . 5403E-001 
6.5469E+001 
2 . 5398E+-002 
1 . 038 6&+002 
2.9303E+00l 
3. 4423E+001 
3.0747E+001 
3.63JOE+001 
3.3185E+001 
l.2033E+003 
1 . 0312£4002 
l . 0320E4002 
l . 0003E+002 
l.2129E+002 
B.3277E+001 
6. 9098E+001 
5.8154E+001 
6 . 6893E+001. 
9 . 1422E+001 
8 .6664E+001 
2 . 7993Et003 
l. 31S8Et003 
6,2342E+001 
1.4191E+002 
1-. 4803E+001 
1. 24 4'2E+001 
2.4315E+OOO 

-1.5655E+001 
1.4008E-t001 
3. 64 4 lE-+002 
1. 5875E+001 
1. 4 438E+001 
1 . 3029E+003 
2 . 2864E+OOl 
l . 6?32E+001 
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Nuclide Energy Yield Line MDI\ Nuclide MOA Activity 
Name (keV) (-%) (pCi/GWET) (pei/GWET) (pCi/GWE:T) 

.Bi-214 1133 . 66 0 .25 8.4676£+001 6.42E- 001 1. 5999E+001 
1 155 . ;J.9* 1. 63 1 . 6823E+001 2.7200Et00l 
1207 . 68 0 . 45 5 . 0384E+001 -2 . 5878E+OOO 
1238.ll~ 5. 79 3.7457E+OOO l.6914E+001 
12 80. 96» 1.43 l.1702E+001 l. 64 74£+001 
1377.67,. 4.00 5 .3239E+OOO l. 5109E+001 
1385.31· o. 76 1.953GE+001 l.1185E+001 
1401.SO • J. . 27 l.2680E+001 1. 9719E+001 
1407.98* 2.15 7. 6221E+OOO 1.8158E+OOl. 
1509 .23* 2 . ll 6. 9353E•OOO 1 . 6316E+001 
1538 . 50 0 . 38 6.23481H001 3 . 8432E+001 
1543 . 32 0.20 l.1718E+002 7 .1l997E:-002 
1583 . 22 0.69 6.2803E+001 8.59981::+001 
1594 . 73 U.25 l . 9212E+002 3.6635E+001 
1599 . 31 0.23 l.4620E+002 3.3968E1-001 
1661.28 .. 1.15 1. 2740E+001 1.6207E-+-001 
1683.99 o . 22 1.109iE+002 7 . 3901E+001 
1729 . 59"" 2.92 6. 7 498&+000 1. 572B£+001 
1764 . 49"' 15. 40 1.6009E+OOO 1. 6925E+001 
1847.42 2 . 11 1. 3084£+001 1.5306E-+-001 
1873.16 0.22 1. 1529E+OCJ-2 - 3 . 04848+001 

> 2118.55 1.14 O.OQOOE+OOO O. OOOOE+OOO 
> 2204 . 21 5.08 O.OOOOE+OOO O. OOOOE+OOO 

+ Pb-214 53,28 l. 20 2 . 4777E+002 6.54E-001 -6. 4866E+001, 
7·4.81* 6. 44 7.2192E+OOO 1. 3263E.,.002, 
77. 11* 10 . 80 3 . 8992E+000 1.10428+002 
87.30 .. 4.84 6.5892E+000 lL2542B+001 

242,00* 7. 43 2.445711:+000 5 . 5199E+001 
258,·Si 0.52 5. 0272E+001 i.1760E+000 
274.80 0. 47 6.3730E+00l -5 .46£f1E+001 
295.22"' 19.30 1.3836&+000 1. 4078ET001 
351. 9'3* 37 . 60 6.5419E-001 1 .477 11::+C>Ol 
462 . 00"' 0 . 22 l.1526E+002 1 . 6899E+003 
533,66 0.19 1. 5461E+002 2 . 0428E+001 
,85 .96* 1.07 1 . 7014E+001 l . 0558E+002 
839 . 0 4 0.59 5 ,9758E+00l 3 . 5982E+OOO 

t Ra-224 81.07 0.13 3. 86236+002 4 . 4.9E+OOO - 9 . 3154E+002 
83 . 78* 0.22 l.5649E+002 7.2272E+002 

240.99* 4.10 4.4941E+ OOO 1. 014J E+002 
Ra-226 81.07 0.20 2 . S329E+002- i. 03E+001 -6 . 1089E+002 

83. 78• 0.33 1.0210E+002 4.7153E+002 
94.90 0.15 2. 6044E1-002 1. 4611E+OOO 

186.21* 3 .59 1.0266E+001 2.5701E+001 
+ Ac-228 99 . 50* 1.26 3 .1908E+001 9.29E-001 6 .1202E+-00l 

129.07* 2.50 L 2169E+001 6 . 2071•8+001 
209. 25* 3 . 97 B.8562E+OOO B.3672&+001 
2i0 .24• 3.55 8.6001E+OOO 8.5086E+001 
328.00* 3 . 04 6.0869E+OOO 8 . 4069&+001 
338.32* 11. 40 1.5897E+OOO 8.8450&+001 
409.46* 2 .02 l .354SE+001 8,2159E+001 
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Nuclide Energy Yield Line MDA Nuc.lide MDA Activity 
Name (keV) (%) (pCi/GWET) (pCi/GWE'l'J (pCi/GWET) 

Ac-228 463.00" 4:.45 5 . 8045E+OOO 9.29E-001 8.5099E+001 
755 . 31• 1.03 2.6892E+001 8.5,502.E:+001 
772.29 .. 1.52 1. 2582E+001 8.9412.E+OOl 
794 . 94-i< 4.31 6.8761E+OOO 8.9793E+001 
835 . 70~ 1. 70 1 . 0112E:+001 9.5098E+001 
911. 20* 26.20 l . 2690E+OOO 9.8275E+001 
964 . 7 9 •• 4.99 3.0965E+OOO 9.6111E+001 
968. 96* 15.90 9 . 2942E-001 9.9B71E+001 

1588. 20* 3. 06 5. 5060E+000 1.0655E+002 
16.30. 62* 1 .52 1.0222E+001 l.0654E+002 

+ Th- 228 84.37* l. 26 2.6950E+00l 2.70E+001 L244iE+002 
131.61 0.13 2.8177E+002 -1 . 4551E+002 
166 . 41 0,10 2 . 9961E+002 -3 . 9959E•001 
215 . 98• 0 . 25 l .2104E+002 1.0317E+002 

Pa-234m 258 . 23 0.07 3 .5695E+002 2 . 65E+001 5.9879E+001 
742,81 0.09 3 . 1688E+002 -L 6449E+002 
766 . 36 0.32 1. 0416E+002 -7,11~4E+002 
786.27 0.05 6.2634E+002 -2.6464E+OOO 

1001.03 0.85 2.6461E+001 2.S648E+001 
1737.77 0 . 02 1.l582E+003 -1. 36328+002 

Th-234 63. 30 3. 75 3.2584E+001 1-0lE+OOl 1. 6101E-+001 
92.59 4.33 1. 0116E+001 1.2360E+002 

112.81 0 . 22 l.4757E+002 -3. 8241E+001. 

+ = Nuclide identified during the nuclide idem;ification 
" = Energy line found in the spectr-Ulll 
:>=Calculated MDA is zero due to zero COQnts in the region, or 

Ole region is outside the spectrum, or has not been calculated 
@=Half-life too short to be able to perform the decay correction 
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Sample Title : UMR001- S004-0006-01 
Nuclide Library Used : C: \GENIE2K\CAM~lLES\ERT_LIBRARY_LMDA . NLB 

"T~•· · ··· ······• ........ IDJ;:NTIFIED ijUCLIDES . ..................... 
Nuclide Id filnergy Yield Activity Activity 
Name Confidence (keV) (%) {pCi/GWET) Uncertainty 

Be-7 0.928 477 . 60* 10. 44 4,19130E-001 4 . 67413E-001 
Mn- 54 0 . 924 834,84* 99 . 97 l.64536'E+OOO 5, 4'8330E-002 
Mo- 99 o. 645 40.58 @ 1.02 

140.51* 89.60 3. 41921E+000 8. 262B2E- 001 
1B1 . 07 6.01 
366.42 1.19 
739.50 12.12 

Ce-141 0 . 9-51 40.82 @ 2 . 67 
145.44" 48 . 29 l.79627E-001 5.56260£- 002 

eu-152m 0 . 994 89 . BS* 69 ,90 4 . 60197E+OOO l.66824E-001 
Eu-155 0 . 920 45. 30 1.31 

60.01 1.22 
86.55* 30.70 1 . 46715£+001 5.36254E- 0Ql 

105 . 31* 21.10 4 .74 352Et000 2 . 61051E-001 
Tl-208 0.997 72.80* @ 2.02 6 . 5469QE+001 3.80386E+OOO 

74 . 97" @ 3 . 41 2.53983E'l-002 9 . 13929£+000 
84,90"' @ 1.51 1. 03861£+002 4.66865E+OOO 

277.36-* 6.31 2 . 93030£+001 l. 61586E+OQO 
510.77* @ 22.60 3 . 44226E+001 1. 284 35E+OOO 
583.19* 84.50 3 . 07472£+001 l .0086DE+OOO 
763.13* @ l.·81 3.63302E+001 L89505E+000 
860.56" 12 . 42 3 . 31853Et001 1. 00963E+OOO 

'I'L-208e 0 . 935 1592.53 .. 99.16 1.73380cs+ODO 1 .15104~- 00l 
Si- 211 0.894 351.03~ 13.00 4.27746£+001 1. 81659E+OOO 
Bi-212 0.947 39 . 86 @ 1.06 

727 . 33* 6. 74 1. 03121E+002 3 . 524338+000 
785 . 37* 1.11 l.03197E+002 4.14604E+OOO 

1620.74 .. 1.51 1..0002BE+002 4. 31352£+000 
1806.00 0 0 . 09 

Pb-212 Q.999 74 . 81-'" 10 . 40 8 . 32772£.-+001 3.84064E+OOO 
77 . 11• 17 . 50 6 . 90979E-t001 3 .15410E+OOO 
87.30* 7.81 5. 81539E+O.Ol 2. 76774£+000 

11.5.18* @ 0 . 59 6.68935E+001 1 . 44649£+001 
23B . 63* 43.30 9.l4220E+001 4.1205'7E+000 
300.09* 3 . 28 8.66642£+001 4.01844E+OOO 

Bi- 214 0 . 891 76 . B6* @ 0 . 43 2.79929£+003 l . 31256E+002 
B9 . 8 1* @ 0 . 24 1 . 31578E+003 6 . 71041£+001 

386 . 77 @ 0.30 
454 . 77 @ 0.29 
609 . 31* 45. 49 1. 48032E+001 4. 88312E- 001 
665. 45* @ 1 . 53 1.244241;;+001 4 . 369913£+000 
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Nuc.lide Id Energy Yield Activity Activity 
Name Confidence (JceV) (%) (pCi/GWET) Oncertainty 

B-t-214 0 . 891 703. l J. @ 0 . 48 
719.86 @ 0.39 
7~8 . 36* 4. 89 1. 40084E+001 6.99933£-001 
78 6. 10"' @ 0.31 3 . 6.4406E+002 6.04820E+001 
806.17" @ l. 26 1.58753E+001 4.5l.570E+OOO 
934.06* 3.10 1. 4 4380£+001 1.52700E+OOO 
964 . 08* @ 0 . 36 1.30295E+003 5 . 50506£+001 

1051 . 96 @ 0.31 
1120.29"' 14.9'l 1. 673-Z2E+001 6 . 56355E-001 
1133 . 66 @ 0 . 25 
1155.19* @ 1..63 2 . 71995E+001 3.80948E+OOO 
1207.68 @ 0 . 45 
1238 .11"' 5 . 79 l.69137E+001 1.03869E+OOO 
1280.96* El 1.43 1. 64744E+001 1.91472E+OOO 
1377.67* 4 . 00 l.51087E+001 1. 328 B 6E+000 
1385.31* @ 0.76 l.11846E+001 4.29436E+OOO 
1401. 50,_. @ 1.27 1. 971941:!+001 2 . 01660E+000 
1407 . 98 k @ :L 15 1. 81582E+001 1.43977£+000 
1509.Z3• @ 2 . 11 1 . 63157£+001 1.28724E+OOO 
l.538.50 @ 0.38 
1543 . 3.2 @ 0 . 20 
1583.22 @ 0.69 
1594. 73 @ 0 . 25 
1599.31 @ 0.23 
1661,28"' @ 1.15 1 . 62073E+001 2.10514E+OOO 
1683.99 @ 0.22 
1729.59* @ 2.92 l.57283E+00l l. 67785£+000 
1764.49" 1.5. 40 1.69253E+001 7.52336E- 001 
1847.42 @ 2.11 
1873 . 16 .@ 0 . 22 
2118 . 55 @ l.14 
2204 . 21 @ 5 . 08 

P.b-214 0 . 951 53, 28 @ 1.20 
74.81* 6. 44 1.32626E+002 6.44044E+OOO 
77.11* 10.80 1.10417Et002 5.67228E+OOO 
87.30 .. 4.84 9.25423E+00l. 4.74009E+OOO 

242.00* 7.43 5 . 51994E+001 2.60762E+OOO 
258 . 87 @ 0.52 
274 . 80 @ 0.47 
295.22• 19.30 l.40784E+D01 6.7l816E-001 
351. 93"' 37 . 60 l.47713Et001 6. 09603E- 001 
462.00"< @ 0 . 22. l. 68987E+003 9.59247E+001 
533 .66 @ 0 . 19 
"/85 . 96'" @ 1.07 l.05576lH002 8, 91031E+ 000 
839 . 04 0 0.59 

Rn- 220 0.999 549.73* 0.11 6. 75797E+001 2.22374E+001 
Fla-224 0 . 952 81. 07 @ 0 . 13 

83 . 78* @ 0.22 7 . Z2723E+002 4.20156Et001 
240 . 99* 4.10 1. 01434E+002 4.71550£+000 

Ra-226 0. 876 81 . 07 @ 0.20 
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Nuclide Id Energy Yield Activity Activity 
Name Confidence (keV) ( %") (pCi/GWET) Uncertaint.y 

Ra-226 0 . 876 83. 78• @ 0.33 4.71534E+002 2.73289E+001 
94.90 @ 0 . 15 

186.21• 3.59 2.57014E+001 2.54364£+000 
Ac-228 0.996 99. 50"' @ 1.26 6.12022E+001 7.41011E+OOO 

129. 07• @ 2. 50 6.201lOE+OOl 3 . 72058'£+000 
209 . 25* 3. 97 8.36724£+001 5 . 086B9E+OOO 
270.24" 3.55 8.50856E+001 4.74012E+OOO 
328.00" 3.04 8. 4 0693E+D01 4.62788E+OOO 
338.32~ 11. 40 8.84497E+001 4 . 63471E+OOO 
409 . 46* @ 2.02 8.21587E+001 4.98164£+000 
463 . 00* '1.45 8.50992E+001. 5 . 69117E+OOO 
755 . 31* @ l.03 8 . 5502QE+00l 7.28536E+OOO 
772 . 29* @ 1. 52 B. 94116E+001 4 . 81900£+000 
794 . 94* 4 . 31 8 . 97932£+001 4 . 07006£+000 
835.70* @ 1. 70 9 . 5098-4E+001 5.03762£+000 
911.20* 26 . 20 9 . 82750£+001 3.81132E+D00 
964 . 79* 4 . 99 9 . 61113E+001 4.13719E+OOO 
968 . 96* 15 . 90 9 . 98714E+001 3. 96628E+OOO 

1588 . 20* 3.06 l.06554E,.._002 s . 32os11:;+ooo 
1630. 62 .. @ 1.52 l.06541E~002 S.80306E+OOO 

Th-228 0.754 84. 37* 1.26 1. 2 4 469E.+002 5 . 93356Et000 
131 . 61 @ 0 .13 
166.41 (! 0 . 10 
215.98* 0 . 25 l. 03166E+002 2 . 65937E+001 

* = E:netgy line found in the .spectrum. 
@ .. Energy line not used for Weighted Mean Activity 
Energy Tolerance ; 1. ooo k.eV 
Nuclide confidence index ~h.re.sboia = 0. 45 
Errors quoted at 1. 000 sigma 



Interf~rence Correated Activity Report 12/2/2016 3 : 23: 19 PM Page ll 

••~******~•****•••~•*****•*•*~*•~+~w•~**** **•*****•••••~*«******~**••••~• 
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Nuclide Wt mean Wt mean 
~uclide Id Activity Activity 
Name Confidence (pCi/GWET) Uncertainty 

Be-7 0.928 4 . 191300E-001 4.6741.33E-001 
Mn-54 0.924 2 .946764E-002 5.727529E-002 
Mo- 99 @ 0.645 3.419214E+OOO 8.262B18E-001 

X Cd-109 0.922 
Ce-141 @ 0 . 951 1.796270E-001 5 . 5 62 600E-002 
Eu-152m !l.994 4.547729E+OOO 1. 620827E-001 
Eu-155 0 . 920 3. 69B96SE+OOO 2.114581E-001 

X Tm- 170 0.989 
Tl-208 @ 0.997 3.161613E+001 6. 29062-4E-001 
TL- 20Be 0. 935 l. 733798E+OOO 1.151042E-001 
Bi-211 0. 894 5. 990706'E+OOO 2.528038E+OOO 
Bi-212 8 Q.947 9.797062E+Q01 2 . 047755E+OOO 
Pb-212 @ 0 . 999 5 . 764123E+001 l.3270BBE+Ooo 
Bi-214 @ 0 . 891 l.550952E+001 2 . B21176E-001 
Pb-214 @ 0,951 l.2'70251E+001 6 . 443676E-001 
Rn-220 0.-999 6,757966E+OOl 2.223741E+001 
Ra-224 @ 0.952 7.791423£+001 4.639813E+OOO 
Ra-226 @ 0. 876 2.561860E+001 2, 5063 6llE+OOO 
Ac- 228 @ 0.996 9.33952SE+001 9.563772E-001 
Th-228 @ 0.754 6 .796032E+OOI 5.612091E+OOQ 

X Th-231 0 . 827 

? = Nuclide is part of an undetermined soluti◊n 
X = Nuclide rejected by the interference analysis 
@~Nuclide contains energy lines not used in Weighted Mean Activity 

Errors quoted at 1.000 sigma 
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*** 1'** Ir**"" UNIDENT I E' I E 0 P E A KS ***•·**•~1t** 

Pea k Locate Petforme<l on : 12/2/2016 3:23 : 17 PM 
Peak Locate f rom Channel : 100 
Peak Locate to Channel : 8192 

Peak Energy .!:'ea k Size in Peak CPS Peak Tol. 
No. ( keV) Counts per Second % Uncertainty Type Nuclide 

m 7 93 . 4,0 1. 9705E+OOO 1. 32 
m 10 1013 . 9-3 2,3201E-00 1 8 . 88 
m 14 144 .05 4 . ~6iBE-002 29 . 61 Tol . R.a- 223 

.16 154 . 06 4 . 0178E-001 10 . 42 Sum 
18 199 .43 1. 4405E- 001 29 . 48 Sum 
23 252 . 58 6. 2263E-002 46 .48 
26 288 . 16 1 . 5613£-001 14. 43 .sum 
29 321. 76 3.8474E- 002 54 . 64 Sum 

rn 31 332 . 43 l .4328E-001 7 . 89 sum 
m 33 340 . 87 1 . 4379£- 00 1 7 . 52 Sum 

36 4 40 . 33 4. 7522£- 002 27. 51 Sum 
37 452.74 1. 5185E- 00 1 15 .10 Sum 
39 469 . 4t$ 6 . 2104E- 003 230. 45 Sum 
4! 503 . 65 5 .4060£-002 29 . 06 Sum 

M 43 54 6. 48 3 . 5025£-002 22 . 91 Sum 
45 562 . 39 2 . 6890E-001 7 . 98 Sum 
46 571 . 43 5 .4 648£-002 30 . 91 D-Esc. 
49 625 . 27 9 . 8445£- 003 111. 94 Sum 
50 651,2.3 2 . 0820£- 002 57. 94 Sum 

M 52 701. 73 S. 0608£- 002 16 .36 Sum 
Ill 53 707 . 20 2. 5506E- 002 28.35 Tol. Aq- llOm 
M 59 781. 97 1 . 1177.E- 001 6 . 21 
M 63 830 . 36 l . 2262E-001 5 . 45 Som 
m 65 840 . 14 2 . 277 4E- 001 3 . 40 S.um 
M 67 870 . 20 1.9181EJ- 002 26. 76 Sum 
ID 68 873 . 82 4. 1867E-002 14.45 S- Esc . 

69 893 . 29 7 . 3052£- 002 ].,4 . 36 Sum 
70 904 . 13 1. 3361£- 001 9 . 67 Sum 
73 952 . 13 2 . 8815.E- 002 33 . 73 Sum 

M 74 958 . 47 5 . 4228E-002 9 .19 StuTI 
77 988 . 41 3 . 412 OE- 00-2 19 . 79 Sum 
78 1001. 04 2 . 8563.E- 00-2 31 .25 S1J!!I 
79 1033. 30 3. 8238F.-002 21.67 sum 
BO 1065.18 4.6857&-002 18 . 66' Sum 
81 1078 . 72 l . 0B77El-001 lQ .15 S-Esc. 

82 1093 . 94 1.11:38£- 001 10 . 17 sum 
83 11 10 . 52 8. 6382E-002 11. 95 S- Esc . 
87 1247.2 4 1 . 0445.E-001 14.29 sum 

m 89 1287 . 22 3 . 16091:.-002 14. 32 
94 1459.68 1. 9430E- 001 5 . 93 Sum 

M 95 1496.35 1. 5513E- 001 3 . 74 sum 
m 96 1502. 06 7 . 5423E- 002 6 . 06 SIJIT\ 
m 98 1513.32 5 . 8717E- 002 7.25 Sum 

99 1557 . 64 2.4029E-002 27 . 33 Sum 
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Peak Energy l?eak Size in 
No . ( keV) Counts per Second 

100 1581.09 l.0592E:-001 
m104 1625.48 3. 2213E:.-002 

106 1638.99 7. 4408E-002 
ml08 1667.02 2.237.lE-002 

111 1807,41 3.0771£- 002 
112 1848,63 4. 6987E- 002' 
113 1953,90 9.3081E-003 

M = First peak in a multiplet region 
m = Other peak in a multiplet re,gion 
F = Fitted sing,let 

Errors quoted at l.000 sigina 

Peak CPS Peak 
t Uncertainty Type 

9.33 Sum 
l l . 26 Sum 
11. 98 Sum 
15 . 69 Sum 
25 . 12 Sum 
14. 70 Sum 
'19 . 45 
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Tol. 
Nucl.ide 



Filename: ERT01,C:\GENIE2K\CAMrlLES\SMP- OMR001- S002- 0612- 0l.CNF 

Report Generated On 

Sampl e Title 

12/2/2016 6 : 2B;52 PM 

Sample Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in c hannels) 
ldentif:Lcation Energy Toleranc;:e: 

UMROOl- S002-0612- 01 
450 cc Soil 

3 . 00 
100 -
100 -

1. 000 

8192 
8192 
keV 

Satnple Size : 7 . S32E+002 GWET 

Sample Taken On 
Acquisition Started 

11/18/2016 
12/2/2016 

10 : 38 : 00 
4:28:47 

Live Time 
Real Time 

Dead Time 

: 7200 .0 seconds 
: 7202 . 2 :,econds 

: 0.03 %-

Energy Calibration Used Done On 
Efficiency Calibration Useo Done On 
Efficiency 1.D 

AM 

PM 

10/24/2016 
9/27/2016 
E~0lOl 



Peak Analysis Report 12/2/2016 

Detector Name : ERTOl 
Sample Title: UMR001- S002- 0612- 0l 
Peak Analysis Perfo,tmed on: 12/2/2016 

Peak Analysis From Channel : 
Peak Analysis To Channel : 

6 :2-e : 52 PM 

6 : 28 : 52 PM 
100 

8l.92 

Page 2 

Peak ROI ROI Peak Ener gy FWHM Net Peak Net Area Continuum 
No. start end centroid (keV) 

M 1 
m 2 

3 
4 
5 
6 

M 7 

m 8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

294-- 315 
294- 315 
345- 354 
366- 385 
736- 755 
833- 847 
947- 975 
947- 975 

1172- 1194 
1196- 1206 
1345- 1360 
1397- 1417 
1844- 1859 
2032- 2053 
2325- 2343 
2427- 24·47 
2640- 2650 
2903- 2916 
3065- 3081 
3434- 3451 
3633- 3655 
3868- 3886 
4471- 4491 
4943- 4962 
5504- 5518 
5830- 5856 
6348 - 6360 
7050- 7072 
7388- 7401 

300 . 20 
309.11 
350.07 
371.32 
744.li 
837.61 
954. 61 
'967. 76 

1180 . 87 
1200 . 22 
1353 . 01 
1407 . 50 
1852.47 
2042.65 
2331.92 
2436.51 
2645.10 
290B.47 
3072.4-1 
3442.08 
3643.86 
3875 . 1.7 
4481.21 
4953.45 
5511 . 25 
5844.40 
6354 . 18 
7061.30 
7394 . 01 

75.01 
77.24 
87.48 
92.79 

186. Ol 
209 . 37 
238. 62 
241,91 
295 .19 
300 . 03 
338 . 23 
351. 86 
463.11 
510.66 
582 . .98 
609.13 
661.28 
727.13 
768.12 
860 . 54 
910.99 
968. 83. 

1120.35 
1238.42 
1:377.88 
1461.17 
158B.63 
l '765. 43 
1848.61 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors q\.loted at 1. 000 sigma 

(keV) Area Uncert. Counts 

0.92 
0 . 93 
1.03 
l.11 
1.26 
L02 
1+13 
1.13 
1.23 
1.24 
1.07 
1. -14 
1.19 
1. 43 
1.11 
l . 40 
0. 6-3 
i.35 
o. 42 
1.37 
1.52 
1.67 
1. 67 
1.21 
1.06 
1.86 
0 . 50 
1.72 
1.33 

2 . 51E+002 
4.65E+002 
1.32E+002 
2 . 57E+002 
4,07E+002 
6,0lE+OOl 
1.19E+003 
3.61E+002 
6 . 91E-t-002 
8 . 92E+001 
l.90E+002 
1 . 31El+003 
6 . 70E+001. 
2 . 63E+002 
4 . 04E+002 
9 . 64E+002 
2 . 82E+001 
6.92E+001 
8.28E+001 
5.54E+001 
3.21E+002 
1. 76E+002 
2. 49E+002 
1.01E+002 
5.08E+001 
l . 10E+003 
2.1.5E+001 
2 .14E+002 
3 . 42E+OOl 

25 . 31 
30.33 
34.42 
58.36 
50 . 91 
37.18 
38. 43 
23 . 79 
4.5. 64 
21. 38 
30 . 74 
46.16 
22 . 49 
31. 64 
28.71 
38,35 
13.49 
16.54 
19 . 05 
15 . .90 
22,69 
19 .22 
20 . 01 
17 . 34 
11.50 
34.84 
8.67 

15.38 
8.99 

S.96E+002 
5 . 73E+002 
4.65E+002 
8 . 90E+002 
6.18E+002 
4.56E+002 
3.3BE+002 
3.24E+002 
3.51£+002 
1 . 52E4002 
2.51E+002 
2.28E4002 
i . 46E+002 
l . 96E+002 
1.24E+002 
l . 38E+002 
6 . 38E+001 
7 . 3BE+00l 
8 . 93E•001 
6.06E+001 
4.94E+001 
s. 74E+orn 
-4.18E+001 
S.67E+001 
2. 82E+001 
2.66E+00l 
l.BSE+DOl 
5.75E+OOO 
1 . 6BE+001 
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***** N U C L I D E MDA R E P O R T -w-;. ..... 
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Detect.or Name~ ERTOl 
sarnple Geometry: 
Sample Title: UMROOl-S002- 0612-01 
Nuclide Library Used : C: \GENIE2K\CAME'ILES\ERT_LIBRARY_LM0A.N:L.B 

Nucli-de Energy Yield Line Mru\ Nuclide MDA Activity 
Name (keV) (%) (pCi/GWET) (t:>Ci/GWET) (pCi/GWET ) 

+ K-40 1460.82* 10.55 4. 6811E'.-001 4.6SE-001 8.8006E+OOO 
co-60 1173.23 99.85 6. 4354Fr002 5 . SSE-002 -3.9768E- 002 

1332.49 99.98 5.SSlBE- 002 -J.8389E-002 
> 2505.71 0 . 10 O. OOOOE+OOO O.OOOOE+OOO 

+ Cs-1 37 32 .0 6 5.54 8.8048E+002 3 . 54.E-002 - 2 . 443BE+002 
6'61 . 66~ 84.99 3.5395E- 002 1 . 6522E:-002 

+ Tl- 208 72 . 80 2.02 6.3895E+OOO 5 .43E-002 -3 . 372SE~002 
74.971' '3.41 2.1924E+OOO 3 . 364-8Et000 
84 .90 1.51 5.1432E+OOO S.5916E- 001 

277 . 36 6.31 7.5362E-001 l. 5813£- 001 
510.77 .. 22. 60 2 . 7020E- 001 1 . 7281E-001 
583 .19 .. 84 . 50 5 .4322E-002 2.1651E- 001 
763 .13 l. 81 3 . 2032E+OOO -1.9361E+OOO 
860.56* 12.42 3.3285E- 001 2.7114E- 001 

.,, Bi-212 39. 86 l.06 4 . 7083E+002 5,54E- 001 l . 0983E+002 
727 . 33* 6 . 74 5.5439E- 001 5.5481£-001 
785.37 1.11 4.5442E+OOO 1. 1136E+OOO 

1620.74 l.51 3.0836E+OOO 9 . 1475E- 001 
1806.00 0 . 09 4. 993.0E+OOl 1.2877E+001 

+ Pb-212 74.81* 10. 40 7 .1885E-001 7.45E-002 l.1033E+OOO 
77.il" 17.50 3. 7944E-001 1. 1010E+OOO 
87 . 30* 7.81 5 . 8370E-001 5.0310E-001 

115,18 0 .59 7.9641E+OOO -2.3263E+OOO 
238 . 63* 43.30' 7. 4 469E- 002 6 . 8387E- 001 
300. 09>- 3.28 8.1102E- 001 7.8703E- 001 

Bi- 214 '76 . 86* 0 . 43 1. 5369E+001 l. llE- 001 4.4593E+001 
89.81 0 . 24 2.9487.E+OOl -4. 1092E:+000 

386.77 0.30 1.5484E+001 3. I 64 9'El+OOO 
454 . 77 0 . 29 l . 5545E+001 2 . 0884E+000 
609 . 31• 4 5. 49 l.10'14E-001 9 . 9470E-001 
665 .45 1. 53 3 . 6205E+OOO -8.1070E-00l. 
703 . 11 0 . 48 1. 1123E+001 4. 7798E+OOO 
719 . 86 0,39 1. 2595E+001 - l . 8595E+OOO 
768.36* 4.89 9.1L~2E-O(ll 9.3641£- 001 
786 . 10 0 . 31 l.6549E+001 4 . 6532E-t-000 
806 . 17 1.26 4.0476E+OOO 3.6574E- 001 
934.06 3. 10 l.8843E-r000 9.1730E:-00l 
964 . 08 0.36 2 . 290Hl+001 3. l807E:+000 

1051.96 0.31 l. 707SE+001 - 8 . 2844E:+000 
1120 . 29,._ 14.91 2 . 881"/E-001 1 . 198.SE+OOO 
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l')Uclide Energy Yield Line MDA Nuclide MDA Activity 
Name (keV) (%) (pCi/GWJ::T) (~Ci/GWET} fpCi/GWETl 

+ Bi-214 1133 . 66 0.25 2.2193E+001 1. ilE-001 -3.7580E:+OQO 
1155.19 1. 63 4 . 1910E+O/JO 3 . 06i8E:+OOQ 
1207 . 68 0.45 l.51.71E+001 5 .2501E•OOO 
1238 . 11* 5 . 79 9 . 0600E-001 l.3420E+OOO 
1280.96 1. 43 4.54158+000 -2. 74548-001 
1377.67* 4.00 9.2229E-001 1 . 0475E+OOO 
1385.31 0.76 7.1225Et000 -5. l '!lOlE- 001 
1401.50 1.27 4. 4578E+OOO -2.3383£+000 
1401.98 2.15 2.7924E+OOO -1. 3679E+OOO 
1509.23 2.11 2 . 5008E+OOO -1. 3318£-001 
1538.50 0.38 l.4224E+001 1 . 2550E+001 
1543.32 0.20 2.6631E+001 .l. 8840E+001 
1583.22 0 . 69 7.8592E+OOO 1 . 5196E+OOO 
1594.,3 0.25 2.5023E+001 - 2. 6967&+000 
1599.31 0.23 2.2979E+001 2.9299E,.00Q 
1661.28 1. l5 3.790011;+000 l.2326E+OOO 
1683. 99 0.22 L 8785E+001 - l . 1076E+001 
1729 . 59 2.92 2,0166E+OOO 2.1314E+OOO 
1764.49* 15. 40 L 7874E-001 1. 334 4Ei·OOO 
1847.42 2 . 11 3.0879E+OOO 2.0801E+OOO 
1873.16 0. 22 2,0049E+001 - 4. 8 68 6E+OOQ 

> 2118.55 1.14 O.OOOOE+OOO Q. OOOOE+OOO 
> 2204 . 21 5.08 O.OOOOE+OOO O.OOOOE+OOO 

+ Pb-,n4 53.2-8 1. 20 3. ,9564E+001 l.16E-001 4.4l73E+OOO 
74.81* 6 .44 1.1446E+OOO 1. 7567£+000 
77.11'' 10.80 6.0621E-001 1.7590E+OOO 
87.30' 4.84 9 .. 2867E-001 8.0044E-001 

242.GO• 7 . 43 4.11 44E- 001 1.2291E+OOO 
258.87 0.52 8.4450E+OOO 4. 7785£+000 
274.80 0.47 9.5653E+OOO -7.5270E+000 
295.22* 19.30 2.5787E-001 1.0119Et000 
351. 93+ 37.60 l.1593E-001 l. 0936E+OOQ 
462.00 0.22 2.2744E+001 8.6407£+000 
533.66 0.19 2 .4 i43E+001 1. 4604FJtClOO 
785.96 1 . 07 4 .1:1197E+000 2.3021Et000 
839.04 0.59 9 . 6922E+OOO 7.0242£+000 

+ Ra-224 81.07 0 . 13 6. 2105EH001 7 . 56E- 001 -4. 443'7E:+001 
83.78 0.22 3.4843£+001 -1. 8534Et000 

240.99* 4.10 7,5ti21E- 001 2 .2591E-.OOCJ 
Ra-226 Bl.07 ll,20 4,0719E+001 1. 42E:t000 -2. . 9135E+OOl 

'83. 78 0.33 2 . 2?28E+001 -1.209-0E+OOO 
94. 90 0,15 4. 1391E+001 - 2 . 4036E+OOO 

186.21* 3 . 59 1.4226£+000 2 . 2723E+OOO 
Ac-228 99 . 50 1.26 4 . 0677£+000 l . 67E- 001 l. 4834E+000 

129 . 07 2.50 2.1064E+OOO 6. 3317E-001 
209 . 25* 3 . 97 1. 0402E+OOO 3. 6367E-001 
270 . 24 3.55 l . 3009E+OOO 1. 7210E-001 
328.00 3.04 1. 5835E+Ooo 8.3484E- 001 
338 . 32• 11.40 3. 5796£-001 5,2224E-00l 
409 . 46 2.02 2. 2869E+OOO 7.134SE-001 
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Nuclide Energy Yield Line MOA Nuclide MDA Activity 
Name (keV) (%) (pCi/GWET) (pCi/GWET) (pCi/GWET ) 

+ Ac- 228 463.00" 4.45 8. 7768E- 001 L67E-001 5 .8697E·-00l 
755.31 1.03 4.9904E+OOO 9.5959E- 001 
772.29 1.52 4. 3026E+OOO 9.8596E-001 
'794. 94 4. 31- l. 3078E+OOO 3,2438E-0Ql 
83,5. 70 1.70 3.3280E+OOO 2.,0820E+OOO 
911. 2-0* 26.20 1. 6652E-00i 7. 6039£-001 
964.79 4.99 1. 7 308E+OOO 1.6770£-001 
968.96* 15.90 2.7956E-001 7.2813E- 001 

1588.2-0* 3.06 l. l 112E+OOO 6.4967E-001 
1630.62 1.52 3.0766£+000 6. 0389E-001 

Th-228 84.37 1.26 6.0484E+OOO 6.0SE-rOOO -4. 0373£-001 
131.61 0 . 13 4.0529E+00l 2.7862£-+QOI 
166.41. 0 . 10 4.5719£+001 l.3612E+OOI 
215.98- 0.25 1. 7968E+00l -5. 205lE-t-OOO 

Pa-234m 25B,23 0 . 07 S.9971E+001 6.61E+OOO 3 . l438E+001 
742.81 0 . 09 S.5586E+001 2.1903E:+001 
766.36 0,32 1.9725£+001 l. 8213E:t00l 
786 . 27 0 . 05 9 . 5469£+001 1 . 9251£+001 

1001.D3 a.as 6.6147£+000 - 3.S891E+OOC 
1737 . 77 0.02 2.1709E+002 - 2 . 0256E:+002 

Th-234 63.30 3,75 5.2145E+OOO l.63E+OOO 2. 2961.E+OO{) 
92.59* 4.33 1.6261E+OOO l.0953E+OOO 

112 . 81 0 . 22 2.1695£+001 - 1. :961.E+OOl 

+=Nuclide identified during the nuclide identific~tion 
~ •Energy line £ound in the spectrum 
>: Calculated MDA is zero due to zero cotlnts in the region, or 

the region is outside the spectt:Uf{l, or has not been calculate~ 
@ = Half-life coo short to be able to perform the decay correction 
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Sample Title : UMR001-S002- 0612-0l 
Nuclide Library Used: C:\GENIE2K\CAM.FI.LES\ERT_L!BRARY_LMDA.NLB 

IDENTIFIE0 NUCLIDES 

Nuclide Id Energy 
Name Confidence (keV) 

K-40 
Cs-137 

Tl-20B 

Bi-211 
Bi-212 

Pb-212 

Bi- 214 

0.980 
0.974 

0.836 

0 . 897 
0 . 570 

0.985 

0.656 

1460 . 82* 
32 . 06 @ 

661. 66* 
72 . 80 @ 
74 . 97" @ 

84 . 90 @ 
277 . 36 
510.77-t@ 
583.19• 
763 .13 @ 

860 . 56* 
351 . 03 .. 
39.86 @ 

727 . 33~ 
785 . 37 

1620 . 74 
1806.00 @ 

74 . 81* 
77 . ll* 
87 . 30* 

115.18 @ 

238.63~ 
300 . 09* 
76.86* @ 

89 . 81 @ 

386.77 @ 
454 . 77 @ 

609 . 31" 
665 . 45 @ 

703 . 11 @ 
719 . 86 @ 
76B . 36* 
7B6 . 10 @ 
806 . 17 @ 
934 . 06 
964 . 08 @ 

1051 . 96 @ 
1120 . 29" 
1133 . 66 @ 
llSS . 19 @ 
1207 . 68 @ 

Yield 
( % ) 

10.55 
5.54 

84.99 
2.02 
3 . 41 
1. 51 
6 . 31 

22 . 60 
84 . 50 
1. Bl 

12 . 42 
13 . 00 

1. 06 
6,74 
1.11 
1.51 
0.09 

10,40 
17.50 

7.81 
0.59 

43 . 30 
3 . 2a 
o. 43 
0.24 
0.30 
0.29 

45.49 
1. 53 
0 . 48 
0 . 39 

4 . 89 
0. 31 
1.26 
3 . 10 
0 . 36 
0.31 

14.91 
0.25 
1 . 63 
0.45 

Activity 
(pCi/GWET) 

B. 80061-E-+000 

1. 65216E- 00;2 

3. 36485£.+000 

1. 72'812E- 00 l 
2 . l 6508E- 00 1 

2 . 7 l 139E- 00 l 
3 . 16699E+OOO 

S . 54B13E-001 

1 . l032BE+0O0 
1 . 10097E+OOO 
S.03100E- 001-

6.83865E-001 
7.87027E-001 
4.45934E+001 

9 . 947028.-001 

Activity 
unce.i::tainty 

3.68171E-001 

7 . 92230E-003 

3 . 59253E-00l 

6.00567E- 002 
1 . 72223E- 0d2 

7.80734E-002 
1 . 71429E- 001 

l.33698E-001 

1. 22017E-001 
8 . 73239E-002 
1. 32B71E-001 

3.82271.E- 002 
1.91428E-001 
3.5691-0E+OOO 

4.99227E-002 

9 . 36407E-001 2.16874E- 00l 

l.19854E+000 l.00666E-001 
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Nuc1ide Id Energy Yield Activity Activity 
Name Confidence (keV) !% I (pCi /GWET) Uncertainty 

Bi- 214 0.656 1238.11"" 5 . 79 l.34201E+OOO 2 . 32948E- 001 
12ao. 96 @ 1 . 43 
1377, 67• 4.00 l.0!l'74SE+DOQ 2 . 39245E-001 
138.5 . 31 @ 0.76 
1401 . 50 @ 1 .27 
14.07 . 98 @ 2.15 
1509.23 @ 2.ll 
1538.50 @ 0.38 
1543.32 @ 0.20 
1583 . 22 @ 0. 69 
1594.73 @ 0.25 
1599 . 31 @ 0 . 23 
1661. 2B @ 1.15 
1683.99 @ 0 . 22 
1729 . 59 0 2 • .92 
1764 .49* 15.40 1. 33443E+OOO 1 . 09074E-001 
1847.42 @ 2.11 
1873.16 @ 0.22 
2118.55 @ 1.14 
2204 .21 @ 5 . 08 

Pb-214 0.943 53.28 @ 1.20 
74.81* 6.44 1. 75671E+OOO 1. 96111E-0Cll 
77.11* 10. 80 1. 75896E+OOO 1.45541E-001 
87.30* 4.84 8. 0043.SE- 001 2.11940E- 001 

242.00* 7.43 1.22914E+OOO 9.88772E-002 
258.B7 @ 0.52 
274.B0 @ 0.47 
295.22" 19.30 1.01187E+OOO 7.89951E-00.2 
351. . 93" 3'7.60 l.09363E+OOO 5.81745£- 002 
462.00 @ 0 . 22 
533,66 @ 0. 19 
785,96 @ 1 . 07 
839.04 @ 0 . 59 

Ra- 224 0.771 81, 07 @ 0,13 
83.78 @ 0.22 

240 . 99-> 4 .10 2.25912E+OOO l.80741E-001 
Ra-226 0.774 81.07 @ 0.20 

83.78 @ 0.33 
94.90 @ 0.15 

186.21" 3.59 2 .27227E+OOO 3. 42322E-001 
Ac-228 0 . 489 99,50 @ 1.26 

129 . 07 @ 2.50 
209,is• 3. 97 3.63666E-00l- 2 .26029E-001 
270.24 3.55 
328,00 3.04 
338.32* 11. 40 5.22238E-001 8.86250E-002 
409 . 46 @ 2 . 02 
463.0Q + 4. 45 5 . 86971E-001 2,00758E- 001 
755,31 @ 1.03 
772.29 @ J .52 
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Nuclide Id Energy Yield Activity Activity 
Name Confidence (keV) ( %) (pCi/GWETJ !Jru::,e rt .. in c:. y 

Ac-228 0.489 794. 94 4 . 31 
835 . 70 @ l.70 
911 . 20• 26 . 20 7 . 60391E-001 6 . 22073E-002 
964.79 4. 99 
968.96* 15 . 90 7.28126E-001 8. 46340E-002 

1588 . 20+ 3,06 6 . 49672 E:-001 2.63703E-001 
1630 . 62 @ 1.52 

Th-234 0.454 63.30 3 . 75 
92 .59* 4.33 1 . 09534£+000 3.60475E- 0Ql 

112.81 @ 0.22 

"= Energy l ine found in the spectrum. 
@=Energy line not used for Weighted Mean Activity 
Energy Tolerance : 1 . 000 keV 
Wuclide confidence index threshold= 0,45 
ErrorE; quoted at 1.000 sigma 
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X 

Nuclide Wt mean Wt mean 
Ntlclide Id Activity Activity 
Name Confidence (pC1/GWET) Uncertainty 

K-40 0.980 8 . 800613E+OOO 3 . 61ll 705E-001 
Cd-109 0.951 
Cs-137 @ 0.974 1 . '652156E- 002 7 .922297E-003 
Tl- 208 @ 0 . 836 2 . 183711E-001 l . 67l469E-002 
Bi-21.1 0 . 897 8 . 07094.SE- 001 2 .485846£- 00 1 
Bi-21.2 @ 0 . 570 5 . 548134E- 00 1 1. 336981E-001 
Pb- 212 @ 0 . 985 6 . 177341E-001 3 . 336917E- 002 
Bi- 214 @ 0 . 656 l . 080335E+OOO j . 93:313 SE-002 
Pb-214 @ 0 . 943 8 . 149234E- 001 6. 418617£- 002 
Ra- 224 @ Q. 771 7 . 613172E-001 2 . 140699E- 00l 
Ra - 226 @ () .774 2 . 272274Et000 3 . 423222E- 001 
Ac- 228 @ 0 . 489 6 . 773824E-001 4 .1 37656E- 002 
Th-234 @ 0 . 454 1. 095343E-t000 3 . 604746E-001 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the i nterference analysis 
@=Nuclide contains energy lines not used in Wei ghted Mean Activity 

Err·ors quoted at 1 . 000 s i gma 

0 N I D E N T l F I E D 

Peak Locate Performed on : 
Peak Locate From Channel : 
Peak Locate To Channel; 

P E A K S 

12/2/2016 
100 

8192 

Peak CPS 

6:28:52 PM 

Peak 
No, 

Energy 
(keV) 

Peak Si ze i n 
Counts per SeconQ % Uncertainty 

Peak 
Type 

29 1848 . 61 4. 7535E-003 

M = First peak i n a multiplet region 
m - Other peak in a multiplet region 
F c Fitted singlet 

E: rrors' quoted at 1 . 000 sigma 

26. 25 



- - Date: ------

9626 Niagara Falls Blvd Onsite Gamma Spec Screening Lab \ 

Gamma S ectrosco Detector work sheet 
Sample 

Counted by Collection Sample Units Count Report Matches Sample (lnitlal,date) Geomelly Analysis Number/Sample mmddyy Sample (GWET,GDR Time Parameters Desc.ri lion ID/Remarks hh:mm Quan · Y L 11"3 etc s ll'iitial, date 

450cc l\~19•11. 
g~~.o r,wET 7200 

I 
SOIL 

-411 \\as 
450cc 11-11--,c. 

Sl>i,q Q,\o~ 7200 SOIL ra: 
450cc 11-,~\\o 

753,a <1LuEr 7200 

l 
SOIL 

10•38 

\\-\\.\b 
~\.S 

7200 
ijO 

450cc ,~,s -&-lb 
7200 SOIL oo~--u 

450cc 
SOIL 7200 

I 
460cc 

~0.1 f:,wEr 7200 ' ~03\11> SOIL 
CASI 

\ \·11· \lo 
530.~ ~E.l" 

7200 
-~\l-t)\ 

450cc ' s~.s CwEf 7200 j SOIL f.oO\-~•Q\PJ-0\ g 

I ~Qlfi\lq 
450cc I \•18-11• 

l.fl3.5 C,\l.)tt 7200 SOIL 

u."" -Sll>3-\~--0\ 



Filename: ERT01,C:\GE:NIE2K\CAMFILES\SMP-UMR001-S003-0612-01.CNF 

Report Generated On 

Sample Title 
Sample Description 
Sample Iderttification 
Sample Type 
Sample Geometry 

Pea.k Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
1dentification Energy Tolerance 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real, Time 

Dead Time 

; 12/5/2016 10 : 21 : 32 AM 

UMR00l-S003-0612- 01 
; 450 cc Soil 

3 ,. 00 
100 -
100 -
1.000 

8192 
8192 
keV 

S.304E+002 GWET 

11/18/2016 11 : 22:00 AM 
12-/5/ 2016 8 :21:28 AM 

7200.0 seconds 
7202.5 seconds 

0 . 03 \ 

Energy Calibration Used Done On 
Efficiency Calibration Us!:!d Done On 
Efficiency ID 

10/24/2016 
9/27/2016 
ERT0l0l 
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Dec~ctoI Name: ERTOl 
Sample TiLle: UMROOl-S003-0612-01 
Peak Analysis Performed on: 12/5/2016 10:21:32 AM 

Peak Analysis From Channel~ 100 
Peak Analysis To Channe l: 8192 

Peak ~or ROI Peak Energy FWHM Net. Peak Net Area Continuum 
No . start end centroid (keV) (keV-) Area Uncert . Counts 

1 250- 258 254.3'.3 63 . 54 0 .58 4 . 81£+001 35 . 31 5,62E ... 002 
M 2 295- 316 300 . 04 74-.97 0.93 6.42E+002 36 . 26 9 . 13E+002 
m 3 295- 316 309.12 77 . 24 0 . 94 l.03E+003 41.82 9 . 26E+002 
M 4 344- 389 349.72 87 . 39 1.01 4.21E+002 33.15 9 . 03E+002 
m 5 344- 389 360.46 90.07 1. 01 3.24E+002 30.29 9.03E+002 
m 6 344 - 389 37 3. 56 93 . 35 1.02 4.01E+002 31.50 8 . 22E+002 

7 513- 523 516 . 57 129.10 1.1.4 l . 81E+002 42.15 6.66E+002 
8 737- 755 744 .12 186. 00 0.89 2 . 57E+002 57.90 9 .12E+002 
9 828- 843 B37 . 03 209-. 23 1.12 3.65E+002 52 . 23 7 . 88E+002 

M 10 948- 9'74 954.7 0 238 . 65 1.11 4.17E+003 68 . 42 5 .40E+002 
m 11 948- 974 965.23 241 . 28 1 . 11 5 .16E+002 27.97 4 . 12E+002 

12 1075- 1088 1080.55 270 . 11 1 . 11 3.03E+002 37. 40 3 . 93E+002 
13 1099- 1118 1109 .43 277 . 33 0.75 1.41E+002 -45.24 5 . 43E+002 
14 1172 - 1187 1180 . 86 295 . 19 0.96 4.90E+002 39.01 3 . 44E+002 
15 1193- 1211 1200 . 18 300 . 02 0 . 89 3 .40E+002 40 . 46 3 . 82E+002 
16 L305- 1318 1311 . 81 327 . 93 1.28 2.96E+002 3J.. 79 2.60Et002 
17 1344- 1359 1353 . 04 338.24 1.15 8 . 27E+002 43. 41 3 . 53E+002 
Hl 1401- 1419 1407 .50 351.86 1.15 8 . 59E+002 44 . 94 3.39E+002 
19 1632- 1645 1637 . 46 409.35 1.32 l.25E+002 25.82 l. 96E+002 
20 1844- 1857 1851. 50 462.89 1.14 2 . 74 E+002 26 . 84 L 62E+002 
21 2027- 2054 2042 . 64 510.65 1.20 6 .56E+002 47 .87 3.62E+002 
22 2243- 2257 2248 . 23 562.06 1 . 06 6 . 88E+001 22 . 00 1. 43E+002 
23 2322- 2339 2331.84 582 . 96 1.26 l.44E+003 44.57 l.-68E+002 
24 2425- 2447 2436 . 67 609.17 1 . 18 7.70Et002 37 . BO 1. 70E+00,2 
25 2898- 2917 2908.47 727 . 13 1 . 38 3.20E+002 29 . 67 1. 60£+002 
26 3016- 3026 3020.66 755 .18 0 . 60 2 . .90E+001 l.5.66 9.00E+OOl 

M 27 3048- 3095 3052 .27 763.08 1.27 3.13E+001 tl . 83 5 . 61£+001 
m 28 3048- 3095 3071. 69 767,94 1.28 7,04E+001 11. 75 8 . 41E+001 
m 29 3048- 3095 3088 . 90 772.24 1.28 4. 71E+001 10.57 8 . 66£+00 1 

30 3134- 3148 3141. 11. 785.30 0 . 98 4.42E+Q01 ie. B4 1.08E+002 
31 3171- 3190 3178 . 77 794.71 1.58 l.95E+002 23.45, l.-OOE-t>002 
32 3334- 3349 3341.31 835.35 0 .37 5 .1711:+001 17.72 8 . 53E+001 
33 3432- 3451 3440.75 860.21 1.73 2 . 10E+002 24.13 1.05£+002 
34 3634- 3654 3643. 95 911.01 1.51 l . 04E+003 37 . 65 1 . 03E+002 
35 3728- 3743 3735 . 08 933,. 80 0.63 5.B4E+001 14.80 5.26E+001 

M 36 3849- 3885 3857 . 80 964 .48 1. 49 l. 75E+002 15 . 37 8.17E+001 
m 37 3849- 3885 3874 . 90 968 . 76 l. 49 5.650+002 25 . 68 l. 04E+002 

38 4473- 4489 4480.57 1120 . 19 o. 77 1,. 3'1 E+002 18 . 71 6.84Et001 
39 4945- 4'959 4953.02 1238 . 31 0 . 34 5 . 71E+001 16.2 7 7.09E+OOl 
40 5505- 5518 5511.11 1377 . 86 0.40 4.lOE+OOl 11. 74 3 . 40£+001 
41 5833- 5857 5844 . 26 1461.14 1.68 1. 62£+003 42 . 63 4.81E+001 
42 634 4- 6362 6354 . 21 1588.64 1.02 7. 78E-+001 14.30 3. 72&+001 
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Peak ROI ROI Peak Energy 
No . start end centroid (keV) 

43 6478- 6494 6485 . 37 1621. 43 
44 6643- 6654 6648.32 1662.17 
45 7050 - 7072 7060 .13 1765.13 

M First peak in a multiplet region 
m = Other peak in a multiplet region 
F 2 Fitted singlet 

errors quoted at 1 . 000 sigma 

E'WHM Net: Peak Net Area 
(keV) Area Oncer!:. 

0 . 36 4.lSE-t-001 9 . 90 
0.68 8 . 30E+OOO 6 . 59 
1.17 1.25E+002 13 . 96 

Page 3 

Continuum 
Counts 

l.75E+001 
1 . 37Eh001 
l.76E+001 
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•**** N U C L l D E M D A REPORT *•1-*+" 
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Detect.or Name: ERTOl 
Sample Geometry: 
Sall\Ple Title; UMROOl- S003- 0612 - 01 
Nuclide Librai;y Used: C:\GENIE2K\CAMFllES\ERT_LIBRARY LMDA. NLB 

Nuclide Energy Yield Line MOA .Nuclide t-lOA Activi1:y 
Name (lceV) (%) (pCi/GWET) (pCi/GWET) (pCi/GvfET) 

+ K-40 1460. 82'< 10.55 8.2442f;-001 8.24E-001 1.8564E+001 
Co-60 1173.23 99.85 1.0303£-001 8. 99E-002 l.9046E-002 

1332.49 99.98 8.9870£-002 4. 61170E- 003 
> 2505.71 0.10 O.OOOOE+OOO O.OOOOE ♦ OOO 

Cs-137 32.06 5 . 54 1. 5506E+003 l . 09£-001 3.1452E+002 
661. 66 84.99 l.0919E-OOI 5.1S27E-002 

Tl.- 208 72.80 2.02 l.2114E+001 S. 74.E-002 -6.6472E+OOQ 
74 . 97* 3. 41 3.8568E+OOO 1.2294E+001 
84.90 1. 51 9.5229E+OOO 7 . 9712E-00l 

27:7 . 3.6* 6.31 1. 2811E+OOO 8 .7621£- 001 
510. 77* 22 . 60 5.3410E-001 l.2838E+OOO 
583 . 19* 84.50 8.7428E-002 l . 1153E+OOO 
763,13'" LBl 2.2839E+OOO 1.3768E+ood 
860.56* 12. 42 6, 4397E-001 l.4592£+000 

+ Bi- 212 39.86 1.06 8.4078E+002 l.29E+OOO 3.2403E+002 
727.33* 6.7'4 1,2871E+OOO 3. 6512E+OOO 
785.37* 1.11 6.1932E+OOO 3.2335E+OOO 

i620.74• 1.51 3.3268E+OOO 3. 6724E+OOO 
1B06 . 00 0.09 7.6693E+001 6.8626E+OOO 

Pb-212 74.81 .. 10.40 1.2646E+OOO l.32E-001 4. 0310EtDOO 
77.11 .. 17.50 6.8416E-001 3. 4580.E+OOO 
87.30* 7.Bl. l . 08 61E+OOO 2.2856E+000 

115.18 0.59 1 . 4384E+001 4.4516£+000 
238.63* 43.30 l.3214E-001 3 . 46'71£+000 
300.09* 3.26 2.1377E+OOO 4.2739E+000 

+ Bl-214 7 6. a 6* 0. 43 2.7639E•001 1. 79£-001 1. 3970£+002 
89.81* 0.24 3.2204E+001 5. 2133E:+001 

386.77 0.30 2.6044E+001 -4.6622&+000 
454.77 0.29 2.7922E+001 2.0698E+OOO 
609.3]. ... 45.4.9 l . 7!l76E-001 l.1285E:+OOO 
665 . 45 1.53 5 . 9494E+000 2 . 3336E-001 
'103.11 0.48 2.0158E+001 4 . 7944E:+OQO 
719 . 86 0.39 2.3277E+001 -7, 4254E+000 
768 . 36* 4,89 1. O:L25E+000 l,1307E+OOO 
786,10,. 0.31 2 . 1808E+001 Ll386E+001 
806. 17 1.26 7 . 0723£+000 4.4787E-001 
934.06* 3.10 1.7898E:+000 l,6940E+OOO 
964.08* 0.36 1.5750£+001 4. 4 3.S9E+OO l 

1051.96 0.31 2.7715E+001 4-.7733E+OOO 
1120.29* 14.91 4 . 826SE-001 9.3282E-001 
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Nuclide Energy Yield Line MDA Nuclide MDA Aci:ivity 
Name (keV) ( % ) (pCi/GWET) (pCi/GWET) (pCi/GWET) 

+ Bi-214 1133.66 0.25 3 . 1147E+001 1. 79E-001 8 . 76B4E+DOO 
1155 . 19 1.63 5 . 9364B+OOO 1. 9662E-002. 
1207.68 0.45 2.3972E+0D1 -3. B211E+OOO 
1238.11" 5.79 1.3122E+OOO 1.0743E+OOO 
1280.96 1. 43 7.4447E+OOO l . 6938E+OOO 
1377.67* 4 . 00 1.4204E+OOO l.1997E+OOO 
1385. 31 0. 76 l. 0740E+O(H - l.9321E+OOO 
1401.50 1.27 6 . 5437E+OOO -6.9036E+OOO 
1407.98 2.15 4.1681E+-000 2.5552£- 001 
1509.23 2. 11 3.8504£+000 4.8306E- 001 
1538 . 50 0.38 2 . 0699E+001 -2. 7 828 E+OOO. 
1543 . 32 0.20 3 . 7576E+001 -l.3063E+OOO 
1583 . 22 0.69 1. 6594E+001 5 .. 0990E-t-OOO 
1594.73 0.25 4. 9'429E+001 3 . 6456E+001, 
1599 . 31 0.23 3 . 9802E+001 G.9789m+ooo 
1661 . 28• 1.15 3 . 5163E+OOO 9.6405E-001 
1683.99 0 . 22 3.0149E+001 l.2804E+001 
1729 . 59 2.92 3 . 34718+000 3 . 1698E+OOQ 
1764 . 49* 15.40 3. 9356E-001 l. 08 S5E-t000 
1847.42 2.11 3 . 8154E+OOO 8. 4528E-002 
18'73.16 0.22 3 . 7419E+001 l.6433E+001 

> 2118 . 55 1.14 O.OOOOE+OOO Q.OOOOE+ooq 
> 2204 . 21 5 . 08 O. OOOOE+OOO O.OOOOE+OOO 

+ Pl:>- 214 53 . 28 1. 20 6.7514E+00l 1 . 94E- 001 -3.l~34E+001 
74. Bl~ 6. 44 2.0083E+OOO 6.4017E+OOO 
77.11• 10 . 80 l.0902E+OOO S.5103E+OOQ 
87.30 .. 4.84 1. 7234E+OOO 3-.6269E+OOO 

242.00 .. 7.43 6.5699E- 001 2. 4895E+OQO 
258 . 87 0.52 l.4440E+001 4.8438E+OOO 
274.80 0.47 l . 7234E+001 1. 4972E+()00 
295.:22* 19.30 3.1616£- 001 l.0188E+000 
351.93* 37.60 l . 9402El-001 l.0196E+OOO 
462.00* 0.22 2.4949E+001 £.7670E+001 
533.66 0.19 4 . 4966El-l-001. -l.2735E+001 
7B5,96* 1. en 6.3181E+OOO 3. 298'7E+OOO 
839.04 0.59 l.7:271E+OOL 7. 3233E+000 

+ Ra.-224 81.07 0.13 1.1102E+002 1.21E+OOO -9 . 5783E+001 
83 . 78 0 . 22 6. 3351E+001. l.0992E+001 

240 . 99* 4 . 10 l.2107E+OOO 4.5876E+000 
R.i-226 81 . 07 0 . 20 7. 2S98E.,001 2.39E+OOD -6.2637E+001 

83.78 0.33 4 .1216E+001 7.1515E+O.OQ 
94.90 0.15 7.0981.E+OOl 2.-6891E+OOO 

186.21* 3.59 2.3884E+OOO 1.8671E+OOO 
+ ~c-228 99.50 1.26 6 . .91.03E+OOO 3.22E-001 2.0925E+000 

129.07 .. 2.50 2.4773E+OOO 2.3794E+000 
209. 25* 3.97 1. .9716E+OOO 3 . 1490E+OOO 
270.24+ 3. 55 1. 7081E4000 3·. 2990E+OOO 
328.00* 3.04 l . 8228E+OOO 4 . 2521E+ODO 
338 . 32'" 11.40 6.01398-001 3.2308E+OOO 
409.46* 2.02 2.79171:1+000 3.1464E400Q 
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Nuclide Energy Yield Line MDA Nuclide MPA Activity 
Name (keV) ( t) (pCi/GWET) jpCi/GWET) (pCi/GWET) 

+ Ac-228 463,00"' 4~45 1 . 259~E+OOO 3 . 22E- Q01 3. 4114E:+000 
755 . 31• 1.03 5 . 4528El+OOO 2.2224E+OOO 
772.29" 1.52 3.3?39E+OOO 2 . 48 E.2E+000 
794.94* 4.31 l.7149E+OOO 3 . 7Q40E+OOO 
835.70* 1. 70 3 . B891E+OOO 2.5758!c+OOO 
911.20* 26.20 3.2221£-001 3.5644E+OOQ 
964 . 79" 4 . 99 1.l650E-t000 3 . 2813E+OOO 
968 . 96->- 15.90 4 .1261E-001 3 . 3359E+OOO 

1588 . 20"' 3.06 2. 367 6E+OOO 3 . 3471E+OOO 
1630 . 62 1 . 52 6.5651E+OOO -5.3707E-00l 

Th-228 84.37 1.26 1. 1102E+001 1 . llE+OOl 2 . 82SOE+000 
131 . 61 0.13 7.3880£+001 4 . 5576E~001 
166. 41 0.10 7.6628E+001 -4.:685E+001 
215.98 0.25 3 . 3536E+001 -4.8i02E<+-000 

Pa-234m 258.23 0.07 l.0217E+002 l . OiE+OOl 5 . 6522-E+OOl 
742.81 0.09 9 . ~497E+001 2,1120E+001 
766.36 0.32 3 . 0l66E+001 -2.1822£+000 
786,27 0.05 l . B902E+002 l. 71~1E+002 

1001. 03 0.85 l,0688E+001 l. 9861E+OOO 
1737,77 o. 02 3 . 4877E:+002 - s.s199e+oo2 

+ Th-234 63 . 30* 3.75 5.9224.E:+000 L 68E+OOO s.0239e- 001 
92.59* 4.33 l . 6849E+OOO 2 . 7681E+OOO 

112.81 0.22 3 . 8288£-tOOl -l.6566E+001 

+=Nuclide identified during the nuclide identirication 
•=Energy line found ih the spectrum 
> = Calculated MDA is zero due to zero counts in the reg·ion, or 

the .region is outside the spectrum, or has not been calculated 
©=Ralf- life too short to be able to perform the decay correction 
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Sample Title: UMR001-S003-0612-01 
Nuclide Library Used: C: \GENIE2K\CAMFILES\ER'I'_LIBRARY_LMDA.NLB 

...... ....... .. .. .... IDENTIFIED NUCLIDES 

Nuclide 
Name 

K-40 
Eu- 152m 
Tl-208 

Bi-211 
Bi-212 

Pb- 212 

Bi-214 

:Id 
Confidence 

0.984 
o. 992 
0 . 948 

0.896 
0.947 

0.986 

0.730 

Energy 
(keV) 

1460 . 82* 
89 . a.s .. 
72.80 I! 
74.97"'@ 
84.90 @ 

277 . 36* 
510 . 77 .. @ 
583 . 19• 
763 . Ll"' @ 

860 . 56 .. 
351. 03• 

39 .86 @ 

727 . 33" 
785.37* 

1620 . 74• 
1806 . 00 @ 

74 . 81• 
77.11• 
87 . 30* 

115.18 @ 
238.63* 
300 . 09"' 

76.86*@ 
89.81*@ 

386.77 @ 

454 . 77 @ 
609.31* 
665 . 45 @ 
703.11 @ 
719 . 86 @ 
768.36" 
786.10 .. @ 
806.17 @ 
934. 06• 
964.08* 0 

1051. 96 @ 

1120 . 29• 
1133 . 66 @ 
1155 . 19 @ 

1207 . 68 @ 
1238.11* 

Yield 
(%) 

10.55 
69 . 90 
2.02 
3.41 
1.51 
6.31 

22.60 
84 . 50 

1. Bl 
12 . 42 
13.00 

1.06 
6 . 74 
1.11 
l. 51 
0.09 

10.40 
17.50 

7 . 81 
0.59 

43.30 
3 . 28 
0.43 
Q.24 
0.30 
0.29 

45. 49 
1.53 
0 . 48 
0 . 39 
4 . 89 
0 . 31 
1.26 
3 . 10 
0.36 
0 . 31 

14.91 
0.25 
1. 63 
0.45 
5.79 

Activity 
(pCi/GWET) 

l . 8563SE+001 
1 . 82410E- 001 

1.22940E+001 

8 . 7620SE- 001 
1 . 28384E+000 
l.11525E+000 
1. 37678E+000 
1 . 45924E+000 
2 . 95334E+000 

3 . 65124E+000 
3.23348E+000 
3 . 67239E+000 

4.03103E+000 
3 . 45800E+000 
2.28556E+000 

3. 4 6713E+000 
4.27389E+000 
1..39697E+002 
5.21335E+00i 

l.12854E+000 

1 . 13069E+000 
l .13858E+001 

l . 69400E+000 
4.43591E+001 

9 . 32817E- 00l 

l.07425E+O00 

Activity 
Uncertainty 

6 . 97B75E-00l 
1. 8-0848E-002 

B.14749E-001 

2 . 8433711!-001 
l.34665£-001 
5.01166E-002 
3 . 89875E-001 
1.71885E-001 
l. 97073E-001 

3 . 5?631E-001 
1 . 380S1E+000 
B. 83126E-001 

2.!H353E-001 
2.101-SSE- 001 
2 . 08343E- 00I 

1. 66'220E- 001 
S.37828E-001 
8 . 62213Et000 
5, 4 9665E-t000 

6.52670£-002 

l.90982E-001 
5.19541E+000 

4.31490£-001 
4.28905E+000 

1 . 29844£-001 

3 . 07766E~001 
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Nuclide Id Energy Yield Activity Activity 
Name confidence (keV) (-%' (pCi/GWE'P) Uncertainty 

Bi-214 0 . 730 1280 . 96 @ 1. 43 
1377 . 67 ... 4.00 1 . 19968E+OOO 3 . 45705E-001 
1385 . 31 @ D. 76 
1401.50 @ 1. '27 
1407.98 @ 2.15 
1509.23 @ 2.11 
1538.50 @ 0.38 
1543 . 32 @ 0 . 20 
1583.22 @ 0 . 69 
1594.73 @ 0.25 
1599.31 @ 0.23 
166"1.28* @ 1.15 9.64046E-001 7 . 66390E- 001 
1683.9~ @ 0 . 22 
1729 . 59 @ 2 . 92 
1764.49• 15 . 40 l.OB953E+OOO l.32744E-001 
1847.42 @ 2 . 11 
1873.16 @ 0 . 22 
2118.55 @ 1.14 
2204.21 @ S . 08 

Pb- 214 0.953 53.28 @ 1.20 
74.81* 6 . 44 6.40172E+OOO 4.72830E-001 
7'7.11 .. 10.80 5 . 51027E+OOO 3, 59.220E-001 
87 .30* 4 . 84 3.62686E+OOO 3.37666E-001 

242 . DO"' 7 . 43 2 . 48950E+OOO 1. 77434E-001 
258 . 87 @ 0.52 
274,80 @ 0.47 
295.22* 19 . .30 l. 01882E+OOO 9.l5391E-002 
351.93* 37.60 1.01962E+OOO 6 . 72664E-002 
462.00* @ 0.22 6.76700E+001 7.57102E+OOO 
533 . 66 @ 0 . 19 
785 . 96* @ 1.07 3 . 29869E+OOO l . 4294BE+OOO 
839 . 04 @ 0 . 59 

Ra- 224 0 . 878 81.07 @ 0 . 13 
83.78 @ 0.22 

240 . 99* 4 . 10 4 . 58758E+OOO 3 . 24694£- 001 
Ra- 226 0 . 773 81.07 @ 0.20 

83,78 @ 0.33 
94.90 @ o .1s 

186.21 ~ 3.59 1. 86710E+OOO 5 . '.ll983E-00l 
1-\c.-228 0 . 945 99 . 50 @ 1. 26 

129. Q7t @ 2.50 2.379'.35E+OOO 5 . 626318-001 
209 . 25• 3.97 3.14e98E+OOO 4.83267£-001 
270 . 24* 3 . 55 3.29903£+000 4 . 404 75£-001 
328 . 00'" 3. 04 4. 25213E+OOO 5.09054E-001 
338 . 32* 11.40 3.23080E+OOO 2. 38862E-001 
409.46* @ 2.02 3 . 14 6358-1'000 6.66527E-001 
463.00* 4.45 3 . 41736E+OOO 4.00980£-001 
755.31* @ 1.03 2.22238E+OOO l.20553E+OOQ 
772.29• @ 1.52 2.48619E+OOO 5.?00SOE.-001 
794.94• 4 . 31 3.70399E+OOO 4.70037E.- 00l 
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Nucl.ide Id Energy Yield Activity Activity 
Name Confidence ( keV) (%) (pCi/GWET) Uncert:ainty 

Ac- 228 0 . 945 8:35 . 70" 0 1.70 2.57578E+OOO 8 . 91710E-001 
911 . 20* 26.20 3 . 56437£+000 l. 88388E-001 
9'64 . 7 9• 4.99 3 . 28134F.+000 3 . 18420&-001 
968.96* 15.90 3 . 33590E+OOO 2.00168E-001 

1588 .20* 3 . 06 3,34708E+OOO 6.34569E- 001 
1630. 62 0 1.52 

Tb-234 0 . 893 63.30" 3.75 5 . 02389E- 001 l.26046E+OOO 
92,59" 4.33 2.76807E+OOO 3.11218E- 001 

112.81 (i 0 .22 

* - Energy line found in the spectrum. 
@=Energy line not used for Weighted Mean Activity 
Energy Tolerance : 1. 000 keV 
Nuc lide confidence index threshold - 0.45 
Errors quoted at 1.000 sigma 
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·••1r• 2 N T E R F E R E N C E C O R R E C T E D **••+ REP-ORT 
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X 
X 

Nuclide Wt mean Wt mean 
Nuclide Id Activity Activity 
Name Confidence (pCi/GWET) Oncertainty 

K-40 0.984 l.856351E+OOl 6.978752E- 001 
Mn- 54 D. 959 
Cd- 109 D.93f) 
Eu- 152m 0 .992 1. 78557.4E-001 l .801777E-002 
Tl-208 @ 0 .948 1.136583E+OOO 4.663273E-002 
Bi-21.1 0 . 896 4. 2'65B93E- 001 '3 . 173386E-001 
B1 - 212 @ 0.947 3 . 5699-40E:+(jQO 3. l 78263E- G01 
Pb-212 @ 0 .9815 2 . 881387E+OOO 1. 012212E-G01 
Bi-214 @ 0.730 l . 101022E+OOO 4 . 9'7153'4E-002 
Pb- 21~ @ 0. 953 8 . 723442E-001 8 . 715555£- 002 
Ra-224 @ 0 . 8'78 2 . 980052E:+OOO 3 . 578982E-001 
Ra-226 @ 0.773 l . 867101E+OOO 5 . 319828E-001 
Ac- 228 @ 0.945 3 .412425E+OOO 8 . 45Q946E- 002 
Th-234 @ 0 . 693 2 . 637881£+000 3 . 021444E- 001 

? : Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
@=Nuclide contains energy lines not used in Weighted Mean Activity 

Errors quoted at 1,000 sigma 

Peale 
No. 

22 

U N I D E N T I F I B D 

Peak Locate Performed on : 
eeak Locate From Channel : 
Peak Locate To Channel: 

Energy Peak Size in 
(keV) Counts per Second 

562. 06 9.5597£-003 

P E A K S 

12/5/2016 10:21:32 AM 
100 

8192 

Peak CPS Peale 
% Uncertainty Type 

31 . 97 StJm 

M ~ Fi~st peak in a multiplet region 
rn = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 

Tol. 
Nuclide 



Filename: ERT0l, C: \GENIE2K\CAMP!LES\SMP-UMR00'J.- S0Q3-121B-0l . CNP 

Report Generated On 

Sample Ti:cle 
Sample Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in ehannels) 
Identification Energy Tolerance 

Sample Size 

Sample Taken On 
Acqui sition Started 

Live Time 
Real Time 

Dead Time 

12/5/2016 12:40 : 17 PM 

UMR00l- S003-1218-01 
450 cc Soil 

3.'00 
100 -
100 -

1.000 

8192 
8192 
keV 

5. 345E:4002 GWET 

11/18/2016 11:18:00 AM 
12/5/2016 10:40 : 13 AM 

7200.0 second1, 
7201. 9 seconds 

0.03 % 

Energy Calibration □ sect Done on 
Efficiency Calibration Used Dohe Oh 
Efficiency ID 

10/24/2016 
9/27/2016 
E!U01.0l 
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Detector Name; ERT01 
sample Title : UMR001-S003-121B-01 
Peak Analysis Performed on: 12/5/2016 12 : 40:17 PM 

Peak Analysis From Channel : 100 
Peak Analysis To Channel : 8192 

Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum 
No .. stai:t end centroid (keV) (keV) Ai:ea tlncert. Counts 

M 1 294- 318 299.90 74.93 1.01 3.46E+002 26 . 38 4.79E+002 
m 2 294 - 318 308.99 77.20 1.02 6.23E+002 31.77 5.11E+002 
M 3 343- 387 349.35 87.29 1.01 l.75E+002 23.11 5.58E+002 
m 4 343- 387 360. 61 90.11 1.01 1 . 42E+002 21.14 5.11E+002 
m 5 343- 387 372 . 52 93.09 1.02 2 . 71E+002 25.38 4.57E+002 

6 513- 523 516.77 129.1.5 0.43 9 . 64E-t-001 31. 09 3.65E+002 
7 733- 752 744.05 185.98 1.31 2 . 98E+002 43 . B8 4.6SE+002 
8 828- 843 837 . 51 209.35 1.12 l . 22E:+002 36.27 3-.96E+002 

M 9 942- 974 954.58 238.61 1.14 1 . 88E+003 46 . 70 2.95E+002 
m 10 942- 974 965.92 241.45 1.14 2 . 96E+002 21.01 2.28E+002 

11 1073- 1090 lO~ln.61 270.13 1.09 1 . 36E+002 32.53 2.83E+002 
12 1173- 1190 11B0 . 90 295.2D 0.90 3.25E+002 35.51 2.87E+002 
13 1195- 1208 1200 . 54 300.11 0.7.5 9 . 87E+001 23.71 1.67£+002 
14 1306- 1322 1311.13 327. 76 0.9i l . 29E+002 26.04 1, 73E+D02 
lS 1344- 1361 1352.88 338 . 20 1.11 3 . 37E+002 3"2. 99 2 . 30E+002 
16 1391- 1.416 1407,39 351.83 1.16 6.15E+002 42.54 2.74E+002 
17 1632- 1642 1637,01 409 . 24 1.00 6.34E+001 17. 66 l . 04E+002 
18 1&43- 1859 1851 . 67 462 . .91 1.10 1.24E+002 22.32 l,19E+002 
19 2027- 2054 2042.05 510.51 1. 32 4.23E+002 35.44 l.85E+002 
20 2325- 2342 2331.86 582. 97 1. 38 6.55E+002 31. 49 1, 03E+002 
21 2426- 2449 2436.36 609.09 1 . .31 5.15E+002 31. 64 l.22E+002 
22 2901- 2915 2908.29 727.08 0 . 96 l . 27E+002 17. 4-8 6 . 20E+001 
23 3065- 3076 3071.56 761. 91 o. 61 l.15E+001 14 . 7? 8.256+001 
24 3170- 3187 3179.01 794 . 77 0.99 6.98E+001 17 . 32 '7. 02.:,1-001 
25 3433- 3451 3441.54 860.41 1.29 6.86E+001 16.82 6.34E,+-001 
26 3634- 3654 3643.36 910.87 1.42 4 . 42E+002 26.21 6.84E+001 

M 27 3849- 3887 3B58.20 964. 58 1.65 7 . 63E+001 11.36 7.41E.+001 
m 2& 3849- 3887 3874.92 968.76 1.65 2 . 57E+002 17.59 5. 74£+001 

29 4470 - 4490 4479 . 46 1119.91 1.77 l . 07Et002 17.32 5.2BE+D01 
30 5830 - S856 5844 . 04 1461.09 1.87 1 . 64E.+003 4'2.-46 3 .. 72E.+001 
31 6346- 6361 6353 . 01 1588,34 l. 14 4 . 35E+001 S.09 l.25Et001 
32 6461- 6492 6486.07 1621.61 0.53 1 . 54E+001 6.09 8,58E+OOO 
33 7053- 7069 7060.27 1765.17 0.66 7.73E+001 10. 8 4. l.28E+001 

M = First E;>eak in a multiplet region 
rn = Other peak in a multiplet region 
F = Fitted singlet 

E:rrors quoted at 1.000 sigma 
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Det eccor Name : ERTOl 
Sampl e Geometry : 
Sample Ti tle : UMR001 -S003- 1218- 01 
Nucl i de Library Used: C: \GENI E2K\CAMFILES\ERT_LIBRARY LMDA.HLB 

Nuclide Energy Yielcl Line MDA Nuclide MDA Activity 
Name ( keVJ (\) (pCi / GWET) (pCi/GWET) (pCi/GWET) 

t K- 40 1460 . 82* 10 . 55 7 . 59,0SE-001 7 . 59E- 00 1 l. 8615.;+00l 
Oo-60 1173 . 23 99.85 9 . 7819E- 002. 7 . 91E- 002 3 . 6455E-002 

1332 . 4.9 99 . 98 7 . 9060E-002 l . 5065E- 002 
> 2505 . 71 0 .10 Q. OOOOE+OOO O. OOOOE+OOO 

Cs- 137 32 . 06 5 . 54 1 . 1937E+003 8 . 03E-002 4.0372E+002 
661. 66 84. 99 8 . 0264E-00;2 3 . 0339 E:- 002 

+ Tl-208 72 . 80 2 . 02 8 . 7140E+OOO 6 . 92E- 002 -1. 7196E+OOO 
74. 97• 3 .41 2 . 7927E+OOO 6.5788E+000 
84 . 90 1. 51 6.8826E+OOO 2.5314E+000 

277 . 36 6 . 31 9 . 5.9488-001 3.3538E- 001 
510.77" 22.60 4 . 0019E- 001 6,6188E- 001 
5113 . 19* 84. 50 6 . 9168E-002. 4 . 9951E-001 
763 . 13 l. 81 4. 3643E*OOO -l. 3167E+OOO 
860 . 56* 12 . 42 4 . 8937E-001 4 . 7402E-00l 

+ Bi- 212 39 . 86 1. 06 6 . 5143E+002 7 . 34 E-00.L 3.3632E+002 
727 . 33 .. 6 . 74 '7 . 34HIE-001 1.4387E:+000 
785 . 37 l. 11 '7 . 0483E+OOO 2.0743E+OOO 

1620 . 74,* 1.51 2 .1 364E+OOO 1. 3528E+OOO 
1806 . 00 0 . 09 6.3558E+001. -1 . 7120E+OOl 

+ Pb-212 14. 81* 10 . 40 9 .1567E-001 9 . 87E-002 2 . 1S71E+000 
77 . 11• 17 . 50 5 . 0752E-00l 2.0879E+000 
87 . 30" 7 . 81 8 . 5273E-001 9 . 4133E-00l 

115 . 18 0 . 59 l.0620E+00l 3 . 4530Et000 
238 . 63* 43 . 30 9.8731E-002 1 . 5459E+OOO 
300 . 09 * 3 . 28 1.2822E+OOO l .2308E+OOO 

+ Bi -214 7 6 . 8 6* 0 . 4 3 2 . 0501E+001 1.53E- 001 8 . 4338E+001-
89,81"' 0 . 24 2 . 4113E+001 2 .26101:.+001 

386.77 0,30 l.9842E+001 4 . 2251E+OOO 
454 . 77 0 . 29 2 . 1871E+00l l , 3051E- 001 
609.31~ 45 .4'9 1. S302E-001 7 . 4805E- 001 
665 . 45 1. 53 4 . 4828E+DOO - 2 . 04921!:+000 
703 . 11 o. 48 1. 56748+001 7 . 0937E+OOO 
719 .86 0.39 l . 8499E+00i -1. 4354E+OOQ 
768 .36* 4 . 89 l . 1086E+000 1. 8'322E- 00 1 
786 . 10 o. 31 2 . 6089E+001 :2.4613E+OOl 
806 . 17 1. 26 6.0599E+OOO 3,2410E+000 
934 . 06 3.10 2 .5631&+000 1 . 7168E.+OOO 
964 . 08* 0.36 1 .4916E+001 l.9202E+001 

1051 . SG O. '.H 2 . 6645E+001 1. 037 6E+00l 
1120 . 29* 14 . 91 4 .-5595E-001 7,2660E- 001 
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Nuclide Elnergy Yield Line MOA Nuclide MD/.\ Activity 
Name (keV) (%) (pCi/GWET) (pCi/GWET) (pCi/GWETJ 

+ Bi- 214 1133.66 0 . 25 3.4862E+001 1.53E-00l -2. 0053E- 001 
1155.19 1.63 5.64470+000 9.2748E-O(Jl 
1.207 . 68 0. 45 2 . 223HJ+001 2 . 2583E+OOO 
1238 . 11 5.79 1, 9170E+OOO 9 . 9554£-001 
1280 .. 96 1.43 6.099BE+000 3 . 4'625E:-1'00Q 
1377. 67 4.00 2,056211:-+000 8 . 9008E:-001 
13.85 . 31 0 . 76 9.7658E+000 -l . 0927E+001 
1401.50 1.27 6 .1888E+OOO -7 . 8956E:+OOO 
1407.98 2.15 3. 4 37 6E+OOO S. 10438- 001 
1509 . 23 2 . 11 3.3653E+OOO 2.2317E-t000 
1538 . 50 0 . 38 l. 5132E+001 -1.2320E-001 
1543 . 32 0.20 2. 8829E+001 9.2413£+000 
1583.22 0 .69 1.2275E+001 -5.6435E+OOO 
1594 . 73 0 . 25 3. 7076E+001 l . 2994E+001 
159~ . 31 0 .23 3.2381E+001 l . 3229E+001 
1661 . 28 1.15 4. 6006E+OOO 1,3590£+000 
1683,99 0 . 22 2.509:3E+001 -1. 7396£-1'001 
1729 . 59 2.92 2.5667E+OOO 1~9077£+000 
17~4.49~ 15. 40 3.1293E-00l 6.4755E:-001 
184.7.42 2.11 2.7893E+OOO 8.4925E-00\ 
1873.16 0 . 22 2.895BE+001 6.9456E+OOQ 

> 2118.55 1.14 O. OOOOF;+OOO O.OOOOE+OOQ 
> 2204 .21 5 . 08 O.OOOOE+OOO 0. OOOOEHOOO 

~ Pb- 214 53 .28 1. 20 5.3230E+001 l,95E-001 4 . 6375E+OQO 
74.81* 6 . 44 l.4540E+OOO 3.4254£+000 
77.11 .. 10.80 8.0865E-001 3.3267E+OOQ 
87 . 30* 4.84 1.3530£+000 1. 4936'E+OOO 

242.00* 7. 43 4.8844!:!-001 1.4167Et000 
258.87 0.52 1.0363E+001 7 . 21468-001 
274 .80 D.47 l.2355E+001 2 . 6348£+000 
295.22* 19.30 2.9895E- 001 6.7101E- 001 
351. 93* 37. 60 l.9529E-001 7 . 2l66E-001 
462.00* 0.22 2.2732£+001 3.0315£+001 
533.6~ 0,19 3 . 3'119E+001 -2 .7 693E+OOO 
785.96 1.07 7 . 5252E+OOO 5.5282.EtOOO 
839 . 04 0.59 l.4601E+001 1. 2460E+001 

+ R;;i-224 81.07 0.13 8.0902E+001 9.00E:-001 - 5.0722£+001 
83 . 78 0.22 4.6264E+001 2. . 9204E+001 

240.99* 4 .10 ~. 00l7E- 001 2 . 61DBE+OOO 
+ Ra-226 81.07 0.20 5,2900E+001 L 74E+ODO - 3 . 3166E+OD1 

83.78 0.33 3 . 0097£+00 1 l . 8999E+001 
.94.90 0.15 5 . 3687E+001 3 . 3889£-001 

186.21* 3.59 1. 7432.E+OOO 2 . 2253E+OOO 
+ Ac-228 99 . 50 1 . 26 5 . 1779E+OOO 2 . 62E-00l 1. 2247e+ooo 

129.07* 2.50 1. 8245E+OOO l.2576E+OOO 
209.25* 3.97 1.3978Ert000 l . 0410E+OOQ 
270.24* 3 . 55 l.5572E+OOO l.4746E+OOO 
328 .00* 3 . 04 l.5897E+OOD l.8407E+OOO 
33B.32* 11.40 5 . 0476E-001 l . 3056E-t-000 
409. 4tl" 2.02 1. 8979E+OOO L5834E+OOO 
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llluclide F!nergy Yield Line MDA Nuclioe MD,!\ Activity 
!llame ( k;eV) ( %) (pCi/GWET) (pCi/GWET) (pCi/GWET) 

Ac- 228 463 . 00* 4.45 1. 14 81E+000 2. 62E-001 l.5311E+OOO 
755.31 1. 03 7.3733E+OOO 2.7220E+OOd 
772.29 1. 52 5.3100E+OOO -3.3503E+OOO 
794. 94" 4.31 1. 3814E+OOO l. 3i 64E+OOO 
{!3.5. 70 l. 70 4 . 895-SE+OOO -9. 7404E-001 
911. 20* 26.20 2 . 6206E-001 1. 486"/E:+000 
964.79* 4.99 l.1035E+OOO l.4206E+OOO 
968.96* 15.90 3.0764E-001 l. 5049E+OOO 

1588.20* 3. 06 1.3553£+000 l. 8575£+000 
1630.62 1.52 4 . 2245E+OOO -2.7076E- 001 

Th-228 84. 3"/ 1.26 8 . 1700E+OOO 8.17E+OOO 3 . 5172E+OOO 
131.61 0.13 5.2689E+00l 1.6326E+001 
166.41 0.10 6.0170£+001 l . 3037E¾000 
215.98 0.25 2. 4121E+001 2.9144E+OOO 

Pa-234m 258.23 0.07 7 . 3555£+001 l . 03E+001 -2.70931::+001 
742.81 0.09 8 . 0718£+001 3.5245E+00l 
"/66.36 0.32 2 . 5523£+001 -fi . 0281E-001 
786.27 0.05 l . 4994E+002 l.3682Et002 

1001.03 0 .85 1. 0347E+001 4.2055E+OOO 
1737.77 0.02 2.6278£+002 -3.1209Et002 

Th-23-4 63.30 3. 75 7 . 1085£+000 2.06E+(l00 4 . 5708E+OOO 
92. 59 4.33 2.0633£+000 4.2498E+OOO 

112.131 0.22 2.8939E+001 l..7084E+OOO 

+=Nuclide identified duri~g the nuclide identification 
•=Energy line found in the spectrum 
>=Calculated MDA is zero due to zero counts in the region, or 

the region is outside the spectrum, or has not been calculated 
@=Half- life too short to be ~le to ~erform the decay correction 
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Sample Title : UMR001-S003-12l8-0l 
Nuclide Library Used: C:\GEN1E2K\CAMFILES\ERT_L1BRARY_LMDA.NLB 

... . . ............... IDEN'I''IFIED NOCLIOES .. • ♦ •••••••• -• •••••• • • 

Nuclide Id Energy Yield Activity Activity 
Name Confidence (keV) (%) (pCl/GWET) Uncertainty 

K-40 0.989 1460.82* 10.55 1. 86150E+001 6 . 94793£-001 
E:u- 152m 0.989 89 . BS• 69.90 7. 9111-2E-002 l.20824E- Gl02 
Tl-208 o.a33 72.80 @ 2.02 

74.97"' @ 3.41 6.57882E+OOO S.51622E-001 
84.90 @ 1.51 

277.36 6.31 
510. 77"' @ 22 . 60 6.618BOE-001 9 . 68798E:-002 
583.19* 84.50 4.99510E-00l 2 . 92531E-002 
763 .13 @ 1.81 
860.56* 12.42 4.74023£- 001 1.16871E-001 

Bi- 211 0.903 351. 03* 13.00 2.0903lE+OOO 1. 69578£-001 
Bi-212 0.751 39,86 @ 1.06 

727,33* 6.74 1. 43872E+OOO 2.03073£,-001 
785.37 1.11 

1620.74• 1.51 l.35277E+QOO 5.36070E-001 
1806, 00 @ 0.09 

Pb-212 0.986 74. 81* 10.40 2.15709E+OOO 1.91272£-001 
77,11* 17.50 2.08787E+OOO 1. 42100E--001 
87.30" 7. 81 9.41331-E:-001 1.31993E-001 

115.18 @ 0.59 
238.63* 43 . 30 1. 5458 lfE+OOO 7.96,989E-002 
300 . 09"' 3.28 1. 2307SE+OOO 2. 99975E-.Q01 

~i-214 0.556 76. 86"' @ 0.43 8.43377E+001 5.81079E+000 
89. 81 • @ 0.24 2 . 26100£+001 3.54713Et000 

3136 . 77 @ 0 . 30 
454 . 77 @ 0.29 
609 . 31" 45. 49 7. 48050E- 001 5.13785E-002 
665 . 45 @ 1. 53 
703 . 11 @ 0. 48 
719 . 86 @ 0. 39 
768.3,6• 4 . 89 1. 83.221E:- ~01 2 . 35460E-001 
786.10 @ 0.31 
806 . 17 @ 1.26 
934 . 06 3 .10 
964.08• @ 0.36 1. 92022E+o01 2 . 96084£+000 

1051.96 @ 0.31 
1120.29* 1-4. 91 7.26605E-001 l.l8736E-00l 
1133 . 6-6 @ 0.25 
1155.19 @ 1.63 
1207.68 @ o. 45 
1238.ll 5 . 79 
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Nuclide rd Energy Yi eld Ac t i vity Activity 
Name Confi dence (keV) {% I (pCi/GWET) Ohcerta inty 

Bi- 214 0 . 556 1280 . 96 @ 1.43 
1377. 67 4.00 
1385 . 31 @ 0 . 16 
1401 . 50 @ 1.27 
1407 . 98 @ 2 . 15 
1509 . 23 @ 2 . 11 
1538.50 @ 0 . 3B 
1543 . 32 @ 0 . 20 
l583 . 22 @ 0 . 69 
1594 . 73 @ 0 .25 
1599 . 31 @ 0 . 23 
1661. 28 @ 1.15 
1683.99 @ Q. 22 
1729.59 @ 2 . 92 
1764 . 49~ 15 .40 6 . 4 7 553E:- 001 l . 00934E- 001 
1847 . 42 @ 2 .11 
1873 . 16 @ 0 .22 
21 18 , 55 @ 1. 14 
2204. 2.1 @ 5 . 01} 

Pb - 214 0 . 943 5.3 . 28 @ 1 . 20 
74.81"' 6.44 3 . 42536E+OOO 3. 081668- 001 
77 . 11* 10.80 3.326658-t-OOO 2 . 396021s- 001 
87 . 30"' 4 . 84 l. 4936H}+OOO 2.11334E- 001 

242 . 00* 7 . 43 1 . 41667E+OOO l.20067E-001 
258 . 87 @ 0 . 52 
274.80 @ 0 . 47 
295 , 22* 19 .30 6 . 71012E- 001 7 . 83953E-002 
351 . 93* 37.60 7 . 21658E- 00 1 5 . 80969E- 00,2 
462 . 00* @ 0 . 22 3 . 03152E+001 5 . 71247E+OOO 
533.66 @ 0 .19 
785 . 96 @ 1.07 
839 . 04 @ 0 . 59 

Ra- 224 0 . 859 81.07 @ 0 . 13 
83 . 78 @ 0 . 22 

240,99* 4 . 10 2 . 61085E>t-OOO 2.20189E-001 
Ra- 226 0 . 772 81. 07 @ 0 . 20 

83-·. 78 @ 0 . 33 
94 . 90 @ 0 . 15 

1&6. 21 * 3 . 59 2 . 22531E+OOO 4 , 0929 1E-001 
Ae-228 0 . 876 99 . 50 @ 1.26 

129,07"'@ 2 , 50 1.2S764E+OOO 4 . 08787E- 001 
209 . 25 * 3 . 97 l . 04103E+OOO 3 . 15700E- 001 
270 . 24* 3 . 55 1. 47463E+OOO 3 .59800E-001 
328 . 00* 3 . 04 1 . 84071E+OOO 3 . B3436E- 001 
33.8 . 32* 11. 40 1. 30576E+OOO 1. 44849£- 001 
409 . 46" @ 2. 02 1. 58342El +OOO 4 . 47252E-00.l 
463 . 00* 4.45 l .53108El+OOO 2 . 93546E- 001 
755 . 31 @ 1.03 
772 . 29 @ 1.52 
794 . 94* 4 . 31 1 . 31642£+000 3. 30928-8- 001 
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Nucl~de Id Energy Yiel d AGtJ.vity Activity 
Name Confidence {keV) (%) (pCi/GWET) Uncertainty 

Ac-228 0. 876 835,70 @ 1 . 70 
911.20* 26.20 l.48665E+OOO 1. 06204E-001 
964.79'< 4.99 1..42057E+OOO 2.19354E-001 
968.16"' 15.90 1. 50493E+OOO l.18721E-001 

1588 . 20~ 3.06 1.85749E+OOO 3.97286£- 001 
163D.62 @ 1.52 

*~Energy line found in the spectrum. 
@=Energy line not used for Weighted Mean Activity 
Energy Tolerance : 1.000 keV 
Nuclide confidence index threshold = 0. 45 
Etrors qUoted at 1 . 000 sigma 

Page- 8 
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X 

Nuclide. Wt mean Wt mean 
Nuclide Id Activity ActiV"ity 
Name Confidence (pCi/GWET) Uncertainty 

K-40 0 . 989 l.8615018+001 6.9479?7E-001 
Cd-109 0 .916 
EU-152m 0.989 7. 662510E-002 1 .'206419E-002 
Tl- 208 @ 0 . 833 4. 9'99014E-001 2 . 807566E- 002 
Bi-211 o. go3 4-.068677E-001 2 . 657501!:~001 
Bi-212 @ 0 .751 l. 427936E+OOO L B!,9039E-001 
Pb-212 @ 0 . 986 1 . 391393E+OOO 5.928204E-002 
Bi-214 @ 0 . 556 7.105388E-001 4,195194E-002 
Pb- 214 @ 0 .94 3 S.811908E-001 7 . 142356E-002 
Ra-224 @ 0 . 859 l. 539742E-c000 2 . 54S507E-001 
R.i-226 @ 0 . 772 2.225311E+OOO 4.092915E- 001 
Ao-228 @ 0.876 l.450133E+OOO 5.580887E-002 

? = Nuclide i ,s part of an undetermined solution 
X = ~uclide rejected by the interference analysis 
@ = N1.Jclide contain.s energy li·nes not used in Weighted Mean Activity 

Errors quoted at 1.000 sigma 

P £ A KS U N I D E ~ T l F I E D 

Peak Locate Performed on: 
Peak Locate E'ror:1L Channel: 

12/5/2016 12:40:17 PM 
100 

Peak 
No. 

m S 

Peak Locate To Channel: 

Energy 
(keV) 

93.09 

l?ea k Size in 
Counts per Second 

2.7127E-O0'2 

M = First peak in a multiplet region 
m = Other "!:ieak in a multipl•et region 
F = Fitted singlet 

Errors quoted at l. 000 siqma 

8192 

Peak CPS 
% Uncertainty 

13. 35 

Peak 
Type 

Tol. 

Tol. 
Nuclide 

Yb-169 
Th- 227 
Th- 234 



Filename : ERT01,C : \GE.NIE2K\CAMFILES\SMP-OMR001-S003-1824-0l . CNF 

Report Generated On 12/5/2016 2:43 : 52 PM 

Sample Title 
Sample Descr ipt:wn 
Sample Identification 
Sample T)'pe 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Ra~ge (in c hannels) 
Identification Energy Tolerane::e 

Sample Size 

Sample Taken On 
Acquisition St arted 

Live Time 
Real Time 

Oead Time 

U~00l- S003-1824- 01 
: 450 cc Soil 

3 . 00 
100 -
100 -
1. 000 

8192 
8l92 
keV 

4.935E+002 GWET 

11/18/2016 11:15 : 00 AM 
12/5/2016 12:43 : 49 PM 

7200 . 0 seconds 
7201. 8 seconds 

0.03 t 

Energy Callbr ation Used Done On 
Efficiency Calibracion ~sed Done On 
Efficiency ID 

10/24/2016 
9/21/201 6 
ERTOlOl 
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~***i~*~*~~*~~*~*•**~**~*t*•~•+***~********~····••*~*~*•~**••~··•********* .............. PE AK A N A L '.i S I S R E P O R T * ., "'""* 
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Detector Name: ERTOl 
Sample Title: UMROOl-S003-1824- 01 
l?eak Analysis Performed on: 12/5/2016 2 : 43 : 53 l?M 

Peak Analysis From Channel: 100 
Peak Analysis To Channel: 8192 

Peak ROI ROI Peal{ Energy FWHM Net Peak Net Area Continuum 
No. stare end c en,;i:;oid (keV) (keV) Area Uncert. Counts 

M 1 294- 321 300 .05 74 . 97 0.95 2.29E+002 24. 67 5 .74E+002 
m 2 294- 321 309 . 0!l "17 . 23 0.95 4.77E+002 29.78 5.01E+002 
M 3 344- 382 349 . 48 87 . 33 1,29 l.96E+002 24.08 5.l2E,i.QQ2 
m 4 344 - 362 360.98 90 . 20 1.30 1. 4 4E+002 22.15 5.61E+002 
m 5 3 44- 382 372 .32 93 . 04 l. 30 2 .8 9E+002 26.42 5 . 64E:+002 

6 507- 527 516 . 14 129.00 0.52 7 . 61E+001 49.12 6 . 42E+002 
7 738- 752 744.09 185 .99 1 .18 2.79E+002 36.43 3.63E+002 
8 830- 844 837 . 16 209 . 26 1.20 l.76E+002 33. 26 3 . 23E+002 

M 9 947- 975 954 . 58 238 . 62 1.10 1. 63E+003 43.80 3.22E+002 
m 10 947- 975 966 . 81 241. 67 1.10 2 . 60E+002 20 . 08 2 . 32E+002 

11 1075- 1089 1080.45 270 . 09 1.03 1 . 20E+D02 27.96 2.27E+002 
12 1172- 1189 1180 .45 295 . 09 1.11 3 . SOE+D02 34 . 14 2 .51E+002 
1.3 1191- 1205 1199 . 61 299 . 88 0.70 9.79E+001 25 . 55 1 . 93E+002 
14 1347 - 1358 1353 . 09 338. . 25 0 . 96 2 . 81E+002 25 . 50 1. 47E+002 
15 1399- 1419 1407.01 351 . 73 1.13 6.74E+002 38.75 2.26E+002 
16 1847- 1860 1851. 47 462.86 1.49 l.07E+002 19 .41 9.62E+001 
17 2028- 2052 204 l. 38 510 . 34 Ll4 3 . 00E+002 33.61 2 . 02E+002 
18 2322- 2341 .2331 . 87 S82 . 97 1. 38 6 .00E+002 32.67 l.33E:+002 
19 2429- 2443 2436.16 60.9.04 1.46 4.34E+002 27 . 32 1. 09E+002 
20 2898- 2914 2907 . 73 726. 94 1.11 l.28E+002 18.8B 7 . 26E+001 
21 3063- 3078 3072.63 768, 17 0 .75 3 .76E,i.001 16.79 8 . 04E+OOl 
22 3171- 3186 3179 . 08 794 . 79 0 .63 9.97E+001 15.74 4 . 93g,i.QQ1 
23 3432- 3449 3440 . 00 860 .02 0 . 85 5 . 73£+001 17.62 7 . 57£+001 
24 3634 - 3653 3643 . 51 910 . 91 1.31 3 . B1E+002 24. 33 5 . 87E+-001 

M 25 3850- 3884 3851 . 66 964 . 45 1.61 5.14!e:+001 10.42 7.72E+001 
m 26 3850- 3884 3874 . 55 968 . 67 1.61 :l . 14E+002 16.91 7.77E+001 

27 4472- 4490 4480.58 1120 . 19 0 .60 8.86,E+OOl 18 .80 7 . 84E+001 
28 5.505- 5516 5510 . 80 1377 . 77 0 . 33 l.12E+001 8.42 2 . 38E+001 
29 5829- 5856 5843.65 1460 . 99 1. 84 l. 83E+003 43.71 1. i6E+001 
30 6.3-48- 6360 6354. 40 1588 .. 68 0 . 65 2. 7;2E:••001 7 . 30 9 . 78E+OOO 
31 7051- 7069 7060.80 1765 . 30 :i. . 96 9.SBE+OOl 11. 99 l.43E+001 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F ~ Fitted singlet 

Errors quoted at 1.000 sigma 
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••• ~~ •• *~.~~*~***~*•·••*•~···~••*••·••**•**************•····~•**''·~~•·•·*~·~·· 
•**** N tJ C L t D E M D A REPORT **•*• 
**~**~**•W~**~~•******************•**~*****~**~*~******~*T***~****k••~·~~****** 

Detector Name: ERTOl 
Sample Geometry: 
Sample Title: tJMROOl- S003-1824 -01 
Nuclide Library 0$ ec;:I; C;\GE~IE2K\CAMFILES\ERT_LlBRARY_LMDA. NLB 

Nuclide Energy Yield Line MDA t.uclide MDA Activity 
Name ()<eV) (%) {pCi/GWE'r) (pCi/GWET) (pCi/G~1ET) 

+ K-40 1460.82 .. 10.55 6.2051E-001 6.21E-001 2 . 2529E+001 
Co- 60 1173 .23 99 •. 85 l .0595E-001 9.00E-002 1. 2871£-002 

1332,49 99.98 8.9953E-002 -3.3757!;;-002 
> 2505.7), 0~10 O.OOOOE+OOO O.OQOOE+OOO 

Cs- 137 32.06 &,54 l .2599E+003 8.55E- 002 2.8930£+002 
661. 66 84.99 8. 54 84 E-002 -5.3720£-003 

+ Tl-208 72.80 2.02 9 .43BBE1-000 B.74E- 002 1. 0920£+000 
74.97* 3.41 3 . 2999El+OOO 4. i232E+OOO 
84 . 90 1.51 7 . 163f,iEtOOO -8.2884£-001 

277.36 6.31 1 .0421£+000 5 . 0528£- 001 
510 .7 7• 22.60 4 . 3335£-001 3.6903E:-001 
583 . 19• 84 . 50 8 . 7370E- 002 4 . 9546E-001 
763 . 13 l.81 4.4457E+OOO 7.3891£-002 
860 .56* 12. 42 5.7412E-001 4.2906E-001 

+ Bi-212 '39 . 86 1.06 6. 5856£..-002 8.94E-001 6 . 2090E+001 
727.33* 6,74 8.9441£-001 1 . 5752£+000 
785 . 37 1.11 7.6166-S.+OOO 7.6511E- 001 

1620. 74 1.51 4.5B63E+OOO 1.988.:lE+OOO 
1806 . 00 0 .09 7.2737E+001 - L0422E-1-001 

Pb-212 74.81• 10. 40 l. 0820E+OOO 1 . llE-001 1. 5487E+OOQ 
77 . 11" 17 . 50 5.4348-t-001 l . 7282E+OOO 
87.30" 7. Bl 8.8440E- 001 1.1467&+000 

115.18 0 . 59 1 .1098E+001 2.1099E+000 
238 . 63* 43.30 l.1132E-001 1,4483E+OOO 
300.09" 3.28 1.5157£+000 1 .3224E+OOO 

Bi-214 76.86* 0. 43 2.1952E+001 1.34E-001 6 . 9805E+001 
89.81• 0.24 2 . 7301E+00l 2.4782£+001 

386.77 0 . 30 2 . 1770E+00l -3 .1409E+000 
454.77 0 . 29 2 . 2997£+001 8,6076E+OOO 
609 . 31* 45.49 1. 3 355E-001 6.8407£-001 
665. 45 1.53 4.7631E+OOO - 3.8362£-001 
703.11 0.48 1. 6796E+001 3 . 5328Et000 
719 . 86 0 . 39 1 .9320E-+001 l.1635Et000 
768.36* 4 . 89 1. 30:238+000 6.4940£-001 
786,10 0 . 31 2. 8317E+OO 1 1. 5154E 1-001 
806.17 1.26 6.1948E+OOO 1.57896+000 
9~4 . 06 3 . 10 2.7127E+OOO l.3771E+OOO 
964,08" 0 . 36 1 . 6477£+001 l.4011C:+001 

1051.96 0 . 31 2 . ?988E+001 l.0805E+001 
1120.29* 14 . ~l 5. 7532E-001 6. 5029E-OC:n 
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Nucllc:te Etiel.'gy Yield Line MDA N~clide MDA Activity 
Name (keVl (\) (pCi/GWET) (pCi/GWST) (pC.i/GWET) 

Bi-214 1133.66 0.25 3,8421E+001 l . 34E- 001 2 . 3750E+000' 
1155.19 1.63 6 . 1137E+OOO 8.5646£-001 
1207 . 68 0 . 45 2 . 3343E+001 -l. 26288+001 
1238 . 11 5. 79 2.0675E+OOO 5 . 5829E- 001 
1280 . 96 1. 43 6 .794 2E+OOO 1.7460E+OOO 
1377 . 67* 4 . 00 L. 2172Et000 3. 5173E- 00l 
1385 . 31 0 . 76 9 . 7708E+OOO 1. 7870E+000 
14.01 .50 1.27 6 . 0618 E+OOO - 2 . 6716E+OOO 
1401.98 2. ·15 3 .87 04£+000 4. 2939E- 003 
15'09 . 23 2.11 3.5942E+OOO 5 . 247 1E-001 
1538 . 50 0.38 l . 8290E+001 6 . 8~63E+OOO 
1543.32 0.20 3 . 4153E+001 l.3527£+00l 
1583 . 22 0.69 1 . 2147E+001 -2. 7388~'1'000 
1594 . 73 0 . 25 3 .4 524E+001 -5.4899E+OOQ 
1599 . 31 0 . 23 2 .9035Et001 8.2563£:+000 
166).. . 28 1.15 5.6593E+OOO -4.4442E-001 
1683 . 99 0 . 22 2 . 9738E+001 &:3939E+oog 
1729 . 59 2.92 2.5l50E+OOO l . 8639E+OOO 
1764 . 49• 15 . 40 3 .6361£-001 8 . Bl69E-001 
18 47 . 42 2.11 3.0210E+OOO - 3 . 7117E-001 
1873 . 16 0 . 22 3 . 0210E+001 - 4. 8360E+OOO 

> 211B. 55 1.14 O,OOOOE+OOO 0.0000£•000 
> 2204 . 21 5 . 08 O.OOOOE+OOO O. OOOOE+OOO 

l?b- 214 53 . 28 1 . 20 5 .7164E+001 l .77E-001 2.9701Et001 
74.81 ... 6.44 1.71BOE+000 2 .4590Et000 
71.11* 10 . 80 8 . 6587E-001 2 . 7534E+006 
87 . 30 ... 4. 84 1. 4 0321::+000 1. 8194 i;;+ooo 

242 . 00* 7.43 5 . 3412£-001 1. 34608+000 
258 . 87 0.52 l . 0924E+001 -5,l661E+OOQ 
274 . 80 0. 47 l . 3493E+001 5 . 99B4E+d00 
295 . 22* 19,30 3 . 0260£-001 7 . 8214£-001 
3-51. 93* 37. 6-0 l.7721E-001 8 . 5690£- 001 
462.00+ 0.22 2 . 1003£+001 2 . 8356Et001 
533.66 0,19 3 .5309E+001 8 .4 669E+000 
71)5 . 96 1 . 07 8.1504E+OOO 3 . 2480E+OOO 
839 ,04 0 .5'3 1. 4933£+001 7.7221E ➔ 000 

+ Ra- 224 81. 07 0 . 13 8.4140£+001 9 .84 E-001 - 2.1529£+-001 
83.78 0 .22 4.8447£+001 5.3092E+000 

240 . 99" 4. 10 9 .844 5£- 001 2 .4 l!09E+OOO 
Rq- 226 81.07 0 . 20 5 . 5404Et001 1. 54.E-t-000 -1. 4076E+001 

83.78 0 . 33 3 . 1514£+001 3 . 45-3-SE+OOO 
94.90 0.15 5.7841E+001 3 . 3394E+OOO 

1'86.21* 3.59 1 .53.B7E+OOO 2.22(i2E+OOO 
+ Ar::-228 99 . 50 1.26 5 . 5221E+OOO 2 . 65E- 001 7. 8253E-001 

l t9 . 07* 2.50 3 . 2154E+OOO 1. Q7 52E+OOO 
209 . 25* 3 . 97 1 . 3395£+000 l . 6278E+OOO 
270 . 24,* 3.55 1 . 4334E+000 l , 4093E+000 
328 . 00 3 . 04 2. 3661£+000 2 . 6932E+OOO 

338 . 32"' 11 . 40 3 .8 683E- 001 l . l 784E+OOO 
409. 46 2 . 02 3.3491E+OOO l . 1069E+OOC1 
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Nuclide Energy Yield Line MDA Nuclide MDA Activity 
Name (keV) (%) (pC:i/GWET} (pCi/GWET) lpCi/GWET) 

+ Ac-228 463 . 00* 4.45 l.060BE+OOO 2.65E- 001 1. 432:3E+OOO 
755.31 l. '()3 7. 8142E:+OOO 2.717iE+OOO 
772.29 1.52 6 . 2059E+OOO 1.4SOOE- 001 
794.94* 4. 31 l.2105E1'000 2.0349E+OOO 
835.70 1. 70 5 . 4570E+OOO 3. .4403E+OOO 
911. 20• 26 . 20 2 . 6451E-001 l.3879E+OOO 
964.79" 4.99 1. 2191B+OOO l.0366Et000 
968.96• 15.90 3.8498£-001 l.3579E+OOO 

1588 .20* 3.06 1 . 2228E+OOO 1 .2580Et000 
1630.62 1.52 4.5306E+OOO 6.2828E-00l 

Th- 228 84. :n 1.26 8.4975£+000 t!.S0E+000 4 . 7508£-001 
131. 61 0.13 5.6258£+001 4.9857£+000 
i66, 41 0 .10 6.0883Et001 1,.9503£+000 
215, 98. 0.25 2 . 6415Et001 1 . 0596E+001 

1"a-234m 258 .. 23 0 . 07 7.'7703E+001 l.07E+001 -9 . 1183E+OOO 
742.81 0 .09 7.9620E+001 6 . 3081E+OOl 
766.36 0 . 32 2.'7699E+001 2 . 7205E+OOO 
786.27 0.05 l.6483E+002 9.0278E+001 

1001. 03 0.85 1.0651E+001 8.0190E+OOO 
1737.77 0.02 3.0349E+002 - 2 .1455E+002 

Th-234 63 . 30 3.7S 7.4560E+OOO 2 . 20E+OOO 1. 4077£+000 
92 ,59 4 .33 2.1998£+000 3.9052E+OOO 

112.81 0.22 3.0496E+OOl 2.7225E- 002 

+ = Muclide identified during the nuclide identification 
•=Energy line fo~nd in the spectrum 
>=Calculated MDA is zero due to zero counts in the region, or 

the regiort is outside the spectrUII\, or has not been calculated 
@=Half- life too short to be able to perform the decay correction 
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********~·~*•********************•~·················••*••·····~·*~*~••··* 
"**** NUCLIDE IDEN TI Fl CAT l ON REPORT ~**** 
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Sample Tit.le : OMR001-S003-1824-0l 
Nuclide Library Used: C: \GENIE2K\CAMFILES\ERT_L1BRARY_LMDA.NLB 

.. . .............. . .. . .. IDENTIFIED NOCLIDES 

Nuclide Id Energy 
Name Confidence ( keV) 

K-40 
E\l-l52m 
Tl-208 

Bi-211 
Bi-212 

Pb-212 

B1- 214 

0.996 
0.980 
0.827 

0.924 
0. 55 9 

0.9815 

0.600 

1460.82* 
89.85* 
72.80 0 
74.97*@ 
84.90 @ 

277.36 
510 . 77*@ 
583.19* 
7t3.13 @ 

860 . 56• 
351 ,03• 
39.86 @ 

727.33• 
785,37 

1620 .. 74 
1806 . 00 @ 

74- . 81« 
77.ll• 
87 . 30 .. 

115.18 @ 
238.63* 
300 . 09* 

76. 86* @ 

89 . 81"' @ 

386.77 @ 
454.77 @ 
609.31~ 
665.45 @ 
703.11 @ 
719.86 @ 

768. 36* 
786.10 @ 

806.17 @ 

934.06 
964.08' @ 

1051.96 @ 
1120.29"' 
1133,66 @ 
1155,19 @ 
1207.68 @ 
1238.11 

Y'ield 
{ %) 

10.55 
69.90 
2. 02 
3.41 
1.51 
6.31 

22.60 
64.50 
1. 81 

12.42 
13.00 

1 .06 
6.74 
1.11 
1. 51 
0.09 

10. 40 
17.50 

7, 1:11 
0 .59 

43.30 
3.28 
0,43 
0 . 24 
0.30 
0 .29 

4:5. 49 
1.53 
o.4a 
0.39 
4.89 
0.31 
1.26 
3.10 
0.36 
0 .31 

14.91 
0 , 25 
1.63 
0. 45 
5 . 79 

Activity 
{pCi/GWE'l') 

Activity 
Uncert.ainty 

2.25287£+001 8.0882BE-001 
8.67108E-002 l.365~7E-002 

4.72324E+OOO 5.33610E- 001 

3.69026E-001 9.7894BE-002 
4.95458E-001 3.17339E-002 

4.29060£- 001 1,32328E-001 
2.48207E:+OOO 1.76586E-001 

l.575l.7E+OOO 

1. 54868£+000 
l . 72B24E+OOO 
l .14675£+000 

l .44825E+OOO 
l.32241E+000 
6.98047E+001 
2.47817£+001 

6. 84072F..-001 

6.49398£-001 

1. 40108E+001 

6.50286E-001 

2.36623\::-001 

l. 80576£- 001 
l . 33165E- 001 
l.50197E-00l 

7.62201E-002 
3.49280E-001 
5.43042E+OOO 
4.0Q355E+DOO 

4. 78399E-002 

2.90ll85E- 001 

2.89372E+OOO 

1.38912£-001 
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Nucl ide Id Energy Yi e l d Activity Activity 
Name Confidence (k:eV) (%] (pCi /GWET) Uncert.1,inty 

Bi-214 0 . 600 1280 . 96 @ 1. 43 
1377. 67 • ,LOO 3 . 51734E-00l 2 . 653738-001 
1385 . 31 @ 0. 76 
1401. 50 @ 1. 27 
1407 . 98 @ 2 .15 
1509 . 23 @ 2 . 11 
1538 .50 @ 0 . 38 
1543 . 32 @ 0. 20 
1583 . 22 @ 0. 69 
1594 . 73 (! 0 . 25 
1599.31 @ 0 . 23 
1661 . 28 @ 1 .15 
1683 . 99 @ 0 . 22 
1729 . 59 @ 2 . 92 
1764. 49* 15. . 40 8.816888- 001 1. 21 64 9E-001 
1847 . 42 @ 2 . 11 
1873 . 1.6 @ 0 . 22 
2118 . 55 @ 1. 14 
2204 . 21 @ 5.08 

Pb~214. 0 . 942 53 . 28 @ 1 . 20 
74 . 81• 6 . 44 2 . 45901E1-000 2.89149E-00J 
77 .11" 10. 80 2 . 75341E+OOO 2 . 21858E-001 
8'7 .30 " 4 . 84 1 . . 81939E+OOO 2 . 40775E-001 

242 . 00 * 7 . 43 l. 34 603E:+000 1 . 213758-001 
258 .87 @ 0 . 52 
274.80 @ 0. 47 
295 . 22* 19 . 30 7 . 82137£-001 8 . 2°9233£-002 
351.93+ 37 . 60 8.56905E-001 6 . 03563£-002 
462 . 00* @ 0 . 22 2.83563E+001 5 . 37573E+OOO 
533 . 66 @ 0.19 
785 . 96 @ 1. 07 
839 . 04 @ 0.59 

Ra - 224 0 . 823 81. 07 @ 0.13 
83 . 78 @ 0 . 22 

240 . 99* 4.10 2 . 4B0.89E+OOO 2 . 22736E- 001 
Ra - 226 0 . 772 81. 07 @ 0.20 

83 . 78 @ 0 . 33 
94 . 90 @ 0 . 15 

186 . 21* 3,59 2 . 22624E+OOO 3 . 71925.E-001 
Ac-228 0 . 769 99 . 50 @ 1.2.6 

129 . 07 ... @ 2 . 50 1.07520&+000 6 .. 95687E-001 
209 . 25• 3. 97 1. 62785E:+000 3. 212.94 E-001 
270 . 24 * 3 . 55 1. 40925E+OOO ,3 . 35320E-001 
328.00 3 . 04 
338 . 32· 11. 40 1.178448+000 1 . 23417E-001 
go9.46 @ 2 . 02 
463 . 00* 4. 45 L 43227E+OOO 2. 7 6210E-001 
755 . 31 @ 1. 03 
772 . 29 @ l. 52 
794 . 94"' 4 . 31 2 . 03494E+OOO 3 . 31801E-001 
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Nuclide I d Energy Yi eld Act ivi ty Activity 
Na~ Conf idence (keV) ( % ) (pCi/GWET) uncer~ainty 

Ac- 228 0 . 769 835 . 70, @ 1. 70 
911.20* 26 .20 l . 38786E+OOO 1 , 04677E-001 
964. 79* 4 . 99 1. 0366lE+OOO 2 . 14265E-001 
968 . 96"' 15 . 90 1.35789£+000 1.19747E-001 

1588 . 20• 3 . 06 l.25801E+OOO 3 .42502E-001 
1630 . 62 @ 1. 52 

*=Energy line f ound i n the s~ectrum. 
@ = Bnergy line not used for Weighted Mean Act ivity 
Energy Tolerance : 1 . 000 keV 
Nuclide conf idence index thr e s hold= 0 . 45 
Errors quoted at 1.000 sigma 
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•** ... I N T E R ~ E R E N C B C O R R E C T E D R E: P O R T *••·· ~~·~·~·~··~·~~·~····~-·······~~~~·•-*•*•~****•****•••~*••·····~-··~~-•~•~ 
t-iuclide Wt mean Wt mean 

Nuclide Id Activity Activity 
Name Confidence (pCi/GWET) Uncertaint:y 

K;- 40 0 . 996 2 . 252869E+OOl 8.088276E:-001 
X C<l-109 0 .924 

Eu- 152m 0.980 8 . 428086E-002 l .363914£-002 
Tl- 208 @ 0 . 827 4.890099E-001 3. 056893E-002 
Bi- 211 0 . 924 6.140373E- 001 2. 769704E-001 
Bi-212 @ 0 . 559 l . S75169E+OOO 2 . .36B227E-001 
Pb-212 @ 0 . 986 l .270250E+OOO 5.870955E-002 
Bi-214 @ 0 . 600 6.944658E-001 4.135516E-002 
Pb-214 @ Q. 942 6 . 449158E- 001 7 . 472304E- 002 
Ra-224 @ 0 . 823 1. 2922 4 OE+OOO 2 . 601226E- 001 
Ra-226 @ Q, 772 2 . 226240£+000 3 . 719253E- 001 
Ac-228 @ 0 . 769 1. 330980E+OOO 5 . 449348E-002 

? = Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interfe.rence analysis 
@=Nuclide contains energy lines not used in Weighted Mean Activity 

Errors quoted at 1.000 sigma 

'lt'fr--1t*"'•*·** D N I D E N T 1 F I E D P E A K S **•*•••*· · 

Peak Locate Performed on: 12/5/2016 2 : 43 : 53 PM 
Peak Loc;tte From Channel: 100 
Peak Locate To Channel : 8192 

Peal< Elne·rgy Peak Si:ze in Peak CPS Peak 
No. (keV) Counts per Second % Uncertainty Type 

m 5 93. 04 2 . 9636£- 002 

M = First peak in a llllll~iplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1. 000 sigma 

12.69 Tol . 

Tol. 
Nuclide 

Yb- 169 
Th- 227 
Th- 234 



j 
Date: -

\ 9626 Niagara Falls Blvd Onsite Gamma Spec Screening Lab 

l Gamma S ectrosco Detector work sheet 
Sample 

\ 
counted by Collection Sample Units Count Repqrt Matches Sl3mple 
(lnltlal,date) Geometry Analysis Number/Sample mmddyy Sample (GWET,GDR nme Para111~ters 

Descrl tion to/Remarks hh:mm Qua Y L ft'3 eto s tn1tfat, dale 

450cc \\-li·llo 
7200 SOIL OC\55 

450cc 1\-\i · \I• 
7200 SOIL 

I 450cc 

511o.l Gwrr 7200 SOIL \·SciS so 

es), 
450cc ~ l\•l& il.. ~.o (;u.>Ei 7200 

bl~ SOIL 
~5 

I 
450cc n-,i-,1o 

111.4 ~WE, 7200 
~ 

SOIL ldd-5 
11-1 _, 

450cc 
5q3,s 6WIT ,~,~ SOIL 

~~~ 
7200 

I cr,/(l~ 
450 cc 1\-ii ... l~ 4qo.4 ~ET 7200 SOIL l.Ll'ab\ ·Six>'t-lSll\-ol IJ:l o 
450 cc lu~l 1a-01-lb 

STD l ~ 1ao1111i SOIL STA ~ oq•33 711,0 7200 

l 
450 cc 1';).-0S•·lb 

SfD 7200 
lb SOIL ~1Jb-3 - 1553 

450cc l \ 
SOIL 7200 

I 



••*~***~*j**T*~*t•*•*~******~****~**k**~**~ *~**~+***~**T•*****••*****~*~~ 

~*~** GAMM A SPECTRUM AN ALYS IS ~-•• 
'Ir« ,J,** **• * * * *••** * 'k+**~1r***.Jit***ir**+*.-** * * **...,""-**~-....,* "'°*** • *1"**•..,, r * *w**"" ;r- * ** ** 

Filename : ERT01,C : \G£NIE2K\CAMFILES\SMP-UMR001-SOQ4-0612-0l.CNF 

Report Generated On 

Satnple Title 
Sample Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Al:ea Range (in channels) 
Identification Energy Tolersnce 

Sample Size 

Sample Taken On 
Acquisition Started 

Live 'l'ime 
Real Time 

Dead Time 

12/6/2016 3: 55: 45 E'M 

~ UMROOl-S004-0612-01 
450 cc Soil 

3.00 
100 -
100 -

1. 000 

819'2 
8192 
keV 

7.124E+002 GWET 

11/18/2016 12:25:00 PM 
12/6/2016 1:54 : 58 E'M 

7200 . 0 seconds 
7245 . 0 seconds 

0 .62 % 

Energy Calibration Used Done On 
Efficie.ncy Calibration Used Done On 
Efficiency ID 

10/24/2016 
9/27/2016 
ERT0101 
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~~ •~••~~***•*•*~•~~~**** *+****~•*•*w•*~*+~~********~****~•***••~•**••• ~*** 
;~*** PE AK AN ALYS IS REPORT •~•~* 
-~,.. ♦ j,- ♦ ,r, ~,;,*-. * .,,_ ***** **"'" ,._ .,._"'°*•• .. ,.. ..... *+~1'>"'*11- ,,_"' "r -,t,--,1:-._, T'-* ir1t **k** ***•****~ 'i ,1, *-t-*il" *-f:•1f -t 

Detector Name : E~TOl 
Sample Title: l.lMROOl- S004-0612- 01 
Peak Analysis Performed on: 12/6/2016 

Pe~k Analysis From Channel: 
Peak Analysis To Channel : 

3: 55.: 45 PM 
100 

8192 

Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum 
No. start end centroid (keV) (keV) krea Uncert . Counts 

M 1 
m 2 
M 3 
m 4 
m 5 
m 6 

7 
M 8 
m 9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

M 19 
m 20 

21 
22 
23 
24 
25 
26 
27 

M 28 
m 29 
M 30 
m 31 

32 
33 
34 
35 
36 
37 
38 

M 39 
m 40 

41 
42 

284- 320 
284- 320 
330- 384 
330- 384 
330- 384 
330- 384 
386- 407 
413- 447 
413- 447 
455- 470 
511- 522 
572- 579 
610- 624 
734- 754 
761- 769' 
792- 805 
831- 851 
858- 872 
946- 977 
946- 977 

1001- 1018 
1073- 1089 
1104- 1123 
1144- 1159 
1170- 1189 
1194- 1213 
1276- 1291 
1300- 1340 
1300- 1340 
1342- 1374 
1342- 13'74 
1400- 1420 
1550- 1559 
1626- 1643 
1801- 1825 
1841- 1861 
2009- 2024 
2026- 2053 
2181- 2212 
2 181- 2212 
2237- 2255 
23.15- 2343 

300 . 01 
.309.05 
338 . 25 
349.50 
360.40 
373.73 
398. 64 
422.21 
43"6 . 07 
4 61. Sl 
516 . 81 
575.44 
616.55 
744.55 
765. 40 
797.76 
837 . 24 
864 . 63 
954.64 
964 .59 

1010.67 
1080.97 
1109.32 
1152.73 
1180.84 
1200 . 33 
1286 . 16 
1311. 80 
1329 . 15 
1353 . 02 
1363 .54 
1 407.40 
1554.89 
1637.36 
1810.92 
1851. 44 
2014.63 
2042.31 
218.6.05 
2198 . 04 
2249 . 07 
2331. 91 

74.96 
77.22 
84·. 52 
87.33 
90.06 
93 .39 
99 . 6~ 

105 . 51 
108.98 
115,34 
129.16 
143.82 
154 .10 
186.10 
191.32 
199 . 41 
209 . 28 
216.13 
238.63 
241.12 
252.64 
270.22 
277.30 
288 . 16 
295 . 18 
300 . 06 
321.52 
327.93 
332.27 
338.24 
340.87 
351~ 83 
388.71 
40~.33 
452 . 72 
462 . 85 
503 . 65 
510.57 
546.Sl 
549.51 
562 . 27 
582 . 99 

1.03 
1.03 
1.21 
1.22 
1.22 
1.23 
0 . 96 
1. 39 
1. 40 
0 . 93 
0.96 
0.43 
1.12 
1.36 
0.57 
0 .95 
1.11 
1.14 
1.10 
1.10 
1.12 
1.11 
1.12 
0.95 
1.13 
1.12 
1.04 
1.17 
1.17 
1.16 
1.17 
l. 15 
0.95 
1 .20 
1. 2, 
1.33 
0.77 
1. 40 
0.67 
0 . 68 
1.23 
1.33 

1.96E+004 
3.l0E-1'004 
4 . 82E+003 
l.56E+004 
1.26E+004 
l.35E+004 
3.52E+003 
4.34E+003 
1 .61E+003 
l.74E+003 
6.49E+003 
2 . 00E+002 
2.57E+003 
4.63E+003 
2.06E+002 
1 . 22E+003 
1. 38E+004 
l . 20E+003 
l.57E+005 
l. 66E+004 
7 .4 2E+002 
1. 03E+004 
6.60E+003 
L 131N003 
9.99E+003 
9.10E+003 
3.02E+002 
8 . 25E+003 
1.091:!+003 
3 . 21E+004 
l.02Et003 
l.76E+004 
l,l2E+002 
4.53E-k003 
9-14£+002 
9.12E+003 
2.888+002 
1. 78E+004 
1.BOE+002 
2.28E+002 
1. 418+003 
5 . 398+004 

187.27 
219. 59 
141. 44 
182 . 71 
167.98 
173.12 
357.21 
160.8-9 
134.18 
276 . 76 
243.16 
159.35 
257 .60 
323 . 57 
159.90 
221.08 
326 .73 
225.79 
411. 63 
153,85 
204 . 19 
211. 42 
227 .71 
171.45 
226. 05 
224. 32 
159.55 
120.95 

73 . 02 
19EL 03 

70 . 78 
226 . 94 

97. 76 
162.21 
177.73 
118.02 
115.47 
229.06 

40.70 
39 . 87 

132.10 
294. 89 

2 . 44E+004 
2.38E+O/J4 
2. 62E+004 
2.41E+004 
2.35E,i.004 
2 . 44E+004 
3 . 31E+004 
2 . 78E+Q04 
2.83E+004 
2, 4 9E+004 
2.10E+004 
l.25E+004 
2 . 21E+004 
2.76E+004 
1.19E+004 
1. 72E+004 
2.51E+004 
1.73E+004 
1. 36E+004 
1.15E+004 
1. 26E+004 
1 . 10E+004 
l . 27Et004 
9.40E+003 
l .17E+004 
l . 13E+004 
8 . 37E+003 
7.71E+003 
7.35E+003 
7.06E+003 
6. 86E+003 
9.09E+003 
4.18E+003 
6,67E+003 
7.42E+003 
6 . 23E+003 
4. 33E-t-003 
7 . 67E+003 
Z.33Et003 
2.52E+003 
4.75E+003 
7.02Et003 
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Peak ROI ROI Peak E:nergy FWHt-1 Net Peak Net Area Continuum 
No. start end centrsoid (keV) (keV) Area Uncett. Counts 

43 2351- 2360 2355 .26 588 . 81 0. 86 1.07E+OOl 71.71 2,27E+003 
44 2424- 2449 2436.43 609 . 11 1.38 l. 39E+004 190.64 5.28E+003 
45 .2651- 26,0 2661.. 70 665 . 43 1.10 4.31E+002 121.54 4.09E+003 

M 46 2796- 2842 2807.0i 701. 76 1 .51 3 . 40E+002 55 . 79 4.23Et003 
m 47 2796- 2842 2828 . 59 707. Hi 1. 52 3,60E+002 55.12 3.80E+003 

48 2894 - 2918 2908.18 727.06 1, 44 l.22E+004 175.75 4.51E-t003 
49 3010- 3030 3020.22 755.07 1.16 1. 46E+003 116.50 3.34E+003 

M 50 3047- 3100 3052. 69 763.19 1.44 8.90E+002 51. 5.9 2.34E+003 
m 51 3047- 3100 3072 . 61 7 68 .17 1.44 l.09E+003 52 . 84 2.80E+003 
m 52 3047- 3100 3088.37 772.11 1,44 2, 12E+003 63 . 97 2,63E+003 
M 53 3118 - 3151 3127.50 781.89 1.50 8.30E+002 47 . 48 2 . 23E+003 
m 54 311.8- 31.51 3141.29 785 . 34 1.50 l.88E+003 6'0. 55 2 . 25E+003 

55 3159- 3196 3178.77 79'4. 71 l. 54 6 . 57£+003 175.13 -4 . 19E+003 
56 3216- 323'7 32;!3 . 23 805 . 83' 1.37 3 . 61E+002 93.01 2 . 21E+003 

M 57 3314- 3370 3321. 17 830 . 31 1. 45 7 . 75E+002 44.49 1 . 63E-t-003 
m SB 3314- 3370 3342,02 835.53 1.45 2.28E+003 61. Oil l . 77E-l"003 
m 59 3314- 3370 3360,12 840.05 1.45 1 . 33E+003 50 . 48 1.70E+003 
M 60 3431- 3462 3441.29 860 . 35 l . 54 6 . 73:.;+003 90 . 25 1.50E+003 
m 61 3431- 3462 3457.8.9 8 64. 50 1. 54 9.06E+00). 30.98 l.16E+003 

62 3562- 3583 3572.92 893.26 1. 56 6.38E+002 79.64 L52E+003 
63 3597- 3624 3615.77 903 . 97 1.13 1.08E+003 99.61 l.95E+003 
64 3626- 3658 3643.95 9ll. 02 1. 54 3.86E+004 224.59 2 . 28E+003 
65 3725- 3749 3735.50 933.90 1.73 5 . 78E-t<OOZ 84 . 08 1. 57E:+003 
66 3770- 3783 3775. 73 943.96 0.99 9.lSE-t-OCll 49·.BO 8.64£+002 
67 3799- 3818 3807 . 33 951.86 1.23 l . 39·E+002 65.54 l.lBE-t-003 

M 68 3824 - 3887 3833.78 958.48 1.58 4.05E+002 33.06 l.10E+003 
m 6.9 3824 - 3887 3858 . 27 964 . 60 1.58 6,95E+003 88.70 l . 10Et003 
m 70 3824 - 3887 3875.07 968.80 l.58 2.26E+004 153.76 l.09E+003 

71 3941- 3961 3951.32 987. 86 1.28 2.08Et002 63.83 l.06E+003 
72 3993- 4010 4003.97 1001 . 03 1. 64 2.88E,t002 53 . 89 8.0SE-t-002 
73 4122- 4141 4131. 29 1032..86 1.22 2. 76E+002 57. 60 S.65E+002 
74 4154- 4169 4160.35 1040.13 0.75 l.22E+002 48.59 7.42E+002 
75 4241- 4267 4260. 22 1065 . 10 1.04 4 . 06E+002 60.50 8.98E+002 
76 4305- 4328 4313 . 88 1078 . 51 1.27 6,96E+002 68 . 41 9.89E+002 
77 4366- 4392 4375.55 109S. 93 1.57 7.25E+00.2. 77. 36 l.19E+003 
78 4428 - 4455 4441.91 1110.52 1. 70 5 . 77E+002 ?5.74 l.15E+003 
79 4463- 4495 4480 . 65 1120 .:21 1.65 3.20E+003 102.04 1.41E+003 
80 460B- 4635 4620.46 1155 . l/i 1. Q6 3.32E+002 78. 45 1.29E+003 
81. 4943- 4.9(>8 4952.42 1238 .16 1. 65 l. 14E+0.03 74. 72 1 . 03E+003 
82 4969- 4997 4988.51. 1247 . 18 LBS S.27E+002 B0.92 1 . 30E+003 
83 5119- 5134 5125.53 1281. 44 o. 62 l . 90E:+002 47.32 6.79E:t002 

M 84 5484 - 5525 5497.17 1374.36 l.90 2 . 1BE+002 26.29 7 . 92E+002 
m 85 5484- 5525 5511.26 1377.88 1.90 8 . 15E+002. 38. 51 8.10E+002 

86 5533- 5550 5543 . 53 1385 . 95 0.90 l .57E+002 46. 65 6.20Ef002 
M 87 5596- 5'644 5606 . 62 1401 . 72 1. 78 2 . 19E+002 27.50 8.07E+002 
m 88 5596- 5644 5632 . 00 1408 . 07 1 . 78 4 . 10E+D02 32.20 ?.54E-t-002 

89 5828- 5857 5838 . 41 1459. 68 2.63 1.27E+003 74.53 9.0311:+002 
M 90 5974- 6023 5984.68 1496.25 2.02 9.26E+D02 37. 86 5 . 65E+002 
m 91 5974- 6023 6007.41 1501. 93 2 . 03 5. 70£+002 31.59 5.97E+002 
M 92 602-7- 6062 £037 • .8:j 1509. 54 1.95 3.90E+002 28.40 5.61E+002 
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Peak ROI ROI Peak Energy FWHM Net Pea k Net Area Cont.inuum 
No . start end centroid (keV) (JceV) Are;i Uncert. Counts 

m 93 6027- 6062 6052. s·a 1513.22 I. 95 3 . 81E+002 28.76 5 . 95Et00Z 
911 6169- 6187 6175.09 1543.85 0 . 54 6.82E+001 40.16 4.57Et002 

M 95 6206- 6238 6211.42 1552. 94 1.71 4. 45E+001 17.45 3 .44Et002 
m 96 6206- 6238 6230 .20 1557 . 63 1 .71 l.36E+002. 23.47 4 . 70Et002 

97 6313- 6333 6323.34 1580.92 1,58 5.24E+002 54 . 44 6 . 72E:+002 
M 98 6342- 6390 6354 .28 1588.66 l,87 3.0BE+003 61. 47 7 . 76E+002 
m 99 6342- 6390 6371. 86 1593. OS 1.87 l.7'6E+003 47.95 7 . 21£,i-002 
c-noo 6472- 6537 6484.81 1621.29 1.91 1 . 58E+003 45.44 6 . 05£+002 
mlOl 6472- 6537 6502.32 1625. 67 1.91 2 . 47£+002 24.33 5.89£+002 
ml02 6472 - 6537 6524 . 37 1631.18 1.91 1 . 66£+003 46. 40 5.72£+002 

103 6543- 6565 6555 . 20 1638. 89 1.87 5 . 4.4£+002 50.51 5.1f;!E+002 
Ml04 6638- 6675 664 6 . 44 1661. 70 1.48 2 . 16£+002 22.42 3 . 79E+002 
m105 6638- 6675 6667 . 54 1666.98 1.48 2.02E+002 22 . 08 3.f;!H".+002 

106 6739- 6754 6747 . 88 1687.06 0.75 8.33E+001 35 . 49 3. 90E+002 
107 6911- 6934 6920.87 1730.31 1.32 5.34E+002 50 . 92 5.11E+002 
108 7048- 7075 7060.79 1765.30 2.09 2.47E+003 73.21 6 .41E+002 
109 7220- 7243 72,27.32 1806.93 1 . 19 l.l6E+002 45.73 4.92£~002 
110 7381- 7401 7393.60 1848.51 1. 92 3 . 69E+Q02 45. 62. 4 . 73£+002 

M = E"i rst pea)< in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1. 000 sigma 
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*~~**~~*~ *~•***~**~· *~~~~*•***~~*· *********•*****~••** ~*~** ~****~*~~*~***•****~ 
... ---r- ~* N U C L I O E M DA REPORT **••· 
·~***~**~*~~f*****~~**•*****+*•~********~*~•·~~*~T•***********+*~****•**•*~** ♦~ 

Detector Name: .ERTOl 
Sample Georne"try: 
Sample Tit1e: UMR001- S004-0612-01 
Nuclide Library Used : C<\GENIE2K\CAM?ILES\ERT_LlBRARY LMOA . NLB 

l-lucl ide Energy Yield Line MDA Nuclide MDA Ac~ivlty 
Name (keV) t % ) (pCi/GWET) (pCi/GWET) (pCi/GWET) 

K- 40 1460 . 82 10 . 55 3.0123E+OOO 3 .0lE+OOO l.1498E+001 Co- 60 1173 . 23 99 . 85 2.3558E-001 2.36E~001 2.6492E-002 
1332. 49 99.98 2 . 5•352E- 001 7 . 4564E-002 

> 2505.71 0 . 10 O.OOOOE+◊OO O. OOOOE+()O() 
cs-137 32 . 06 5,54 5.7853E+003 3.85E-001 -l.7797E+003 

661 . 66 84.99 3 .84SBE-001 - 5 . 438·7E-002 
+ Tl- 208 72 . 80 2.02 4 . 5403Et001 4.91E-001 - 2.1804E+OOO 

74 .97* 3.41 l .4'720E+001 2. 7982E+002 
84 . 90* 1.51 2 .4076Et001 1. 0865E+002 

277. 36 .. 6.31 4.6040Et000 3.0648£+001 
510.77* 22.60 1 .7129E+OOO 3.4693E+001 
583.19* 84 . 50 4.9131E-001 3 . 1215E+001 
763,13* 1.81 l .0520E+001 2 , 9181E+001 
860 . 56" 12.4i l.3359E+OOO 3. 4 961E+001 

+ Bi-212 39.86 1. 06 3 . 1443E+003 S . 43E+OOO 3.0994E+002 
727,33* 6.74 5 . 432£i'E+OOO 1.0360E+002 
785.37* 1.11 1. 7145E-t-001 1. 0236Bt002 

1620. 74* 1.51 l.0835E+001 l . 0388E+002 
1806,00" 0 . 09 2 . 505lE+002 1 . 3897£,-002 

+ Pb-212 74.81* 10 . 40 4.8266E+OOO 4. BOE-001 9 . 1750E+001. 
77 , 11* 17 . 50 2 . 5581E+000 7,8021E+001 
87 . 30'" 7 .81 4,1397E+OOO 6 . 3292Et001 

115.1B .. 0.59 5.3559E+00l 7.3111Et001 
238 . 63• 43. 30 4.8043E-0()1 9.7821E+001 
300 . 09* 3 . 28 8. BOi9E+000 9.0883E+00). 

Bi- 214 7E, . 86* o. 43 1.0322E+002 7 . 63E-0'01 3 .1 482E+003 
89 . 81• 0 . 24 l.2102E+002 l . 5030E+00:3 

]86 . 77 0 . 30 9. 6499E-l-Q01 2 . 3040E+001 
454,77 0 . 29 1 . 0028E+002 -4.B668E+OOO 
609 . 31 .. 45.49 7 . 6312E-001 l . 5141E+001 
665.45* 1 . 53 l . 9338E+001 1 , 4902E+001 
703.11 0 .48 7.2730E+001 2.1044E+OOO 
719 . 86 0.39 8.2171E+001 7.0450&+000 
768 . 36-.- 4 . 89 4.1983Et000 l. 3076E+001 
786 . 10" 0 . 31 6.0301E+001 3 . 6001E+002 
806 . 17* 1 . 26 2,0435E+001 1 . 730LE+001 
934 . 06* 3 .10 B. 1575E+OOO L 2488E+001 
964 . 08* 0 . 36 4.1608E+001 L3115E+003 

1051.96 0 . 31 7 , 1417E+001 3 . 1692£+000 
1120. 29* 14 . 91 2.0222E+OOO L 6255E+001 
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Nuclide Energy Yield Line 1-!DA Nuclide MDA Activity 
Name (keV) (%) (pCi/GWE'I') (pCi/GW8T) (pCi/GWET) 

Bi-214 1133 . 66 0 . 25 8 . 79948+00l 7. 638- 001 5 . 95648+001 
1155 . 19* 1. 63 1 . 69268+001 1 . 56981:;+001 
J.207 . 68 0 . 4 5 5 . 2050E+001 2 . 108'18+001 
1238.11• S . 79 4.37908+000 1 . 60208+001 
1280.95* 1. 43 1.23808+001 1.10588-t-OO:L 
1377 . 67+ 4 . 00 4. 14238+000 1.77768+00:L 
1385 . 31+ 0 . 76 2 . 448 9E+00 1 1 . 81948'!'001 
1401 . 50• 1. 27 1 . 31768+001 l. 52188+001 
1407 . 98* 2.15 7 . 5502El+OOO 1. 6907E+OOl 
1509 . 23• 2.11 6. 97918+000 1. 7170.E+OOl 
1538 . 50 0 . 38 6 . 43028+001 2. 0600E+OOJ 
1543 . 32"' 0 .20 8.75588+001 3 . 2202E+001 
1583 . 22 0 . 69 6.6595&+001 1.00778+001 
15-94 . 73 0 . 25 2. 01078+002 3.57138+001 
1599 . 31 0 . 23 l. 53908+002 3 . 12288+001 
1661. 28 • 1.15 1. 13118+001 1. 86608+001 
1683 . 99 0.22 l.1834E+002 1 . 28768+002 
1729 . 59* 2 . 92 7 .4972E+OOO l . 87SOE+OOl 
1764.49* 15 . 40 1. 7080E+000 l. 6636E+QOl 
1.847,42 2 . 11 1. 40688+001 2 . 5274E+001 
1873,16 0 . 22 l.2446E+002 3 . 7895E+001 

> 21113. 55 1. 14 O. OOOOE+OOO O. OOOOE+OOO 
> 2204 . 21 5.08 0 . 00008+000 O. OOOOE+OOO 

+ Pb~214 53 . 28 1.20 2 . 6051.E+002 7 . 65E-00i 1. 9761£+001 
74 . 81* 6 . 44 7 . 6561Ef000 L4554E+002 
77 .11* 10 . 80 4 . 0715£+000 L 241B8+002 
87 . 30* 4 .B4 6 . 5613E+OOO 1. 0032E4-002 

242.00• 7 . 43 2 . 5412£+000 5.9589E+001 
258.87 0 . 52 5.1172E+001 1. B954E-t-001 
274.80 0 . 47 6 . 5'7168+001 - 1. 0654£+002 
295 . 22• 19 . 30 1 . 4 632£+000 1.5468£+001 
351. 93 • 37.60 7 . 65128-001 l.5666E:+00l 
462. 00 * 0 . 22 1 . 2902E+002 1 . 6767Et003, 
533.66 0.19 1 . 6069E+002 8.4208E+001 
785 . 96k 1.07 1. 7470E-r001 1 . 0430£+002 
839.04 0 . 59 6.2233B+001 l.0755E•OOl 

+ Ra- 224 81.07 0 . 13 4.Q313E+002 4.698+000 3 . 1092E+OOO 
83 . 78 * 0 . 22 1. 6753E+002 7 . 560 6'E+002 

240 . 99k 4 . 10 4 . 6883E+OOO l . 0994E+002 
Ra-226 61. 07 0 . 20 2 . 6331E..-002 9 . 91E+OO.O 2 . 03091::+000 

83 . 78" 0 . 33 1 . 0887E+002 4 . 9132Et002 
94.90 0.15 2 . 71278+002 1.5'13,';E+003 

185. 21* 3.59 9.9099Et000 3 . Q778E+001 
Ac-228 99 . 50" 1.26 3.36511::+001 9 . 66E- 001 7.2224E+001 

129 . 07' 2 . 50 l. 0478E+001 6 . 3604E+001 
209 . 25" 3 . 9') 9 .1277£+000 8.8459E+OOI 
270,24• 3 . SS 7 . 031BE+OOO 8.3680E-t-001 
328 . 00* 3 . 04 6 . 2040E+OOO B. B2-44Et001 
:338 . 32* 11. 40 1 . 6161tE+OOO 9 . 3522E+001 
409.-46--- 2 .D2 l . 2924E+00l. 8. 4899E+001 
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Nuclide Energy Yield Line M.DJI. l\luclide MDI\ Activity 
Name (keV) (\) (pCi/GWET) (pCi/GWETJ (pCi/GWE:T) 

t Ac-22B 463.00* 4. 4.5 6 . 52348+000 9.666:- 001 8.4776E:+001 
755. 31+ 1.03 2.9407El+001 8.3400£+001 
772.29"' l. 52 1.3366E+001 B.3233E+OQ1 
794.94* 4,31 l.0259E+001 9.3033Et001 
835.70* 1 . 70 1.037981-00l 8.4804Et00.L 
911.20* 26. 20 l.3012E+OOO 9.8871E+OO.L 
964. 79* 4.99 3.0B14£+000 9.7130E:+001 
968 . 96* 1s. go 9 . 6583E-00l 9 . 9419E+001 

1588.20* 3.06 5.9598E+OOO 9.8781E+00l 
1630. ~,... 1.52 1. 0518E+001 1.0896E+002 

Th-228 84. 37 ... 1. 26 2.8853E+001 2.89E-t-001 1. 3021E+002 
131. 61. 0.13 2.9058E+002 -3,6253E+002 
1-66 .41 0.10 3.0594E+002 -3.2993E+OOO 
215.98* 0.25 1. 058 OE+002 l,2182E+002 

Pa-234.m 258 . 23 0,07 3.6239E+002 2 . 78E+00l 1. 2226E+001 
742 . 81 0,09 3 . 2937E1-002 -1. 443.?E+OO l 
766.36 0.32 1. 09113E+002 -1. l993E+001 
786 . 27 0.05 6 . 5697E+002 -l.9936E+001 

1001.03 0.85 2.7849E+OOl 3. 7244E+OOl 
1737.77 0.02 l.2043E+003 -3 . 58S7E+001 

Tb-234 63.30 3 . 75 3 .4124Et001 1.07E+001 2 .2466£+001 
92.59 4.33 l.0729E+001 l .4539E:-+002 

112,81 0.22 l.5109E+002 4.5833E:+000 

+ = Nuclide identified during the nuclide identification ., = Energy line found in the spectrum 
> = Calculated MDA is 2-ero due to zero counts in the region, or 

the region is outside the spectrum, or has not been ca.Leu.lated 
@ = Half- life too short to be able to perform the decay correction 
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sample Title: UMR001-S004- 06l2-0l 
Nuclide Library Usect: C:\GENIE2K\CAMFILES\ERT_LIBRARY_LMOA .NLB 

N\Jclicte 
Name 

Eu-152m 
Eu-155 

Tl-208 

TL- 2.0Be 
81-211 
Bi-212 

Pb-212 

Bi-214 

IDENTIFIED NUCLIDE$ 

Id 
Confidence 

Energy 
(keV) 

0 . 993 
0 .919 

0.971 

0.958 
0.902 
0.958 

0 .999 

0.902 

89.85" 
45.30 
60.01 
86.SS• 

105 . 31* 
72 . 80 ,@ 

74 . 97*@ 
84 .90"'@ 

277.36* 
510 .77*@ 
583 .19* 
763.13* @ 

860.56* 
1592,53* 

351. 03 .. 
39.86 @ 

727.33* 
785.3'7* 

1620 .74" 
1806.00*@ 

74 . 81' 
77.11"' 
8-7.30* 

115.18*@ 
238.63* 
300. 09* 

76.86* @ 

89 . 81W@ 
386.17 @ 
454. 77 @ 
609.31" 
665.45*@ 
703.11 @ 
719.86 @ 

768.36"' 
786.10*@ 
806.17*@ 
934.06* 
964.08"@ 

1051.96 @ 
1120.29'" 

Yield 
( % ) 

69.90 
1. 31 
l.22 

30.70 
21.10 

2 . 02 
3,41 
1.51 
6.31 

22.60 
84.50 
1.81 

12.42 
99.16 
13.00 
1.06 
6.74 
1.11 
l . 51 
0.09 

10 . 40 
17.50 
7.81 
0.59 

43.30 
3.28 
0.43 
0.24 
0.30 
0 .29 

4~.49 
1.5-3 
0.48 
0.39 
4.89 
0 . 31 
1.26 
3.10 
0 .36. 
0.31 

14.91 

Activity 
(pCi/GWET) 

S.25968E+QOO 

1. 592.96£+001 
5 . 05708E+OOO 

2 ,79824E+002 
l.08653E+002 
3.06479£+001 
3. 4 6925E+001 
3.12152E+001 
2 .91813E+001 
3.49605E+001 
l.73989E+OOO 
4.53807£+001 

l. 03600E+002 
1 . 02359£+002 
l . 03884E+002 
1. 38969&+00-2 
9.17499E+001 
7.80214E,t.QQ1 
-6.32917£+001 
7.311061S+001 
9 . 78213E+001 
9.08829E:+001 
3.14821E+003 
l.50299E+003 

1.51414E+001 
1. 49019E+001 

1. 30757E+001 
3,60007E+OQ2 
1. 73015E+001 
l.24885E+001 
l.31151E+003 

1.62560Et001 

Activity 
Oncextainty 

1. 88891E-001 

5 . 81044E-00l 
2 . 74678E-001 

1.00664E+001 
4.B7714E+OOO 
1. 70911E+OOO 
l. 26280E+OOO 
l.02673E+OOO 
1.84172E+000 
9 .85837E-001 
l.165f32E-001 
1 . 93969E+OOO 

3 . 59274 E:+ OOO 
4.24909E+OOO 
4.53092E+OOO 
6.30210E+001 
4.23068E+OOO 
3. 55901E+-000 
3. 00862E+OOO 
1.187891:;•001 
4.40947E+OOO 
4.28736E+OOO 
l .47521E+002 
7.62918E+00l 

5 . 08029£-001 
4.22172E+OOO 

7.1244BE-001 
5.98702E+001 
4.48088E+OOO 
1. 84109E+000 
5 . 568S2E+001 

6.54841E-001 
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Nuclide Id Energy Yield Activity Activity 
Name Confidence (keV) (%) (pCi/GWET) Uncerti:1inty 

Bi-214 0.902 1133 . 66 @ 0 .25 
1155.19* @ 1. 63 l. 56979E+001 3 . 731166E+OOO 
1207 . 68 @ 0.45 
1238 . 11* 5_79 I . 60202E+001 1.14230E+OOO 
1280.96* @ 1.43 1 . 10580E-t001 2 . 76609Et000 
1377.67"' 4.00 l. 777 56E+001 9.84402E-001 
1385.31"' @ 0.76 1. 81944E+001 5.43354E+OOO 
1401. 50,.. @ 1.27 l.S2179E+001 1. 96234E+OOO 
1407. 98* @ 2.15 1.69070E+001 1.44436E+OOO 
1509.23*@ 2.11 i.71701E+001 1. 35926E+OOO 
l538.so @ 0.38 
1543. 32• @ 0.20 3.22019E+001 2 . 06136E-t001 
1583 . 22 @ 0 . 69 
1594.73. @ 0.25 
1599.31 @ 0.23 
1661.28*@ 1.15 l. 86599E+001 2 .06341E+OOO 
1683 .99 @ 0.22 
1729.59*@ 2. 92 1. 874996+001 l . B9235E+OOO 
1764.49~ 15. 40 l. 66358E+D01 7.625'72E- 00 1 
1847 . 42 @ 2 . 11 
1873 . 16 @ 0. 22 
2118 . 55 @ l.14 
2204 . 21 @ 5.08 

Pb-214 0 .950 53.28 @ 1.20 
74 . 81* 6.44 :L. 45537E+002 7. 06636E-,.QOO 
77,ll* 10 . 80 l.24179E+002 6.31ssaE~ooa 
87.30" 4. 84 1. 00317E+002 5.i3295E-,.OOO 

242.00* 7.43 S.95891E+001 2.81459E+OOO 
258 .87 @ 0.52 
274.B0 @ 0.47 
295.22 * 19.30 1. 54676E+Q01 7 . 33317E-001 
351.93* 37.60 l .56658E+001 6.S0930E- 001 
462 .oo• @ 0 . 22 1 . 67674E+003 9. 62386£4001 
533. tl6 @ :Q.19 
785.96* @ l. 07 1 . Q430lE+002 8.86991E+OOO 
839.04 (!. Q.59 

Rn-220 0.992 549 . 73* 0 . 11 9. 3~389£+001 2 .171l25E+OOl. 
Ra- 224 0.95,3 81 . 07 @ 0.13 

83.78* @ 0.22 7.56065£+002 4.39169E+001 
240 . 99* 4.10 1. 09939E+002 5 . 11010E+OOO 

Ra-226 0 . 877 81. 07 @ 0.20 
83 . 78 * @ 0.33 4. 91322E+ 002 2.84516E+001 
94.90 @ 0.15 

186.21" 3.59 3.07780E+001 2.61243E:+00() 
Ac-228 0.994 99.50* @ 1.26 7 . 222il3E+D01 7 . 95258E:+000 

129.07* @ 2 . 50 6,36041£+001 3 . 53432E+OOO 
209.25* 3 . 97 8 . B4 591E+001 5,36296E+000 
270.24" 3.55 8 . 36805E+001 4.56129E+OOO 
328.00* 3.04 8 .82440E-t00l 4.8590BE+-OOO 
338. 12'" 11.40 9.352181::+00t 4.90222£+000 
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Nuclide lei E:ne.tgy Yield Activity Activity Name Confidence ( keV) ( %) (pCi/GWET) Uncertainty 

Ac-228 0 . 994 409.46* @ 2.02 8.48988£+001 5.03113E+OOO 
463.00" 4.45 8.47756E+001 5.71505E+OOO 
755 . 31* @ 1.03 8 . 34002E+001 7.69822E+OOO 
772.29* @ 1.52 8. 32327E+001 4. 62561E+OOO 
794.94* 4 .31 9. 30327E+001 4. 51764E:+000 
.835.70 .. '@ 1. 70 8 . 48041£+001 4.62438E+OOO 
911 .20 .. 26 . 20 9.88714E+001 3.83B69E+Ooo 
964 .79* 4 .9~ 9 , 71298E+001 4 .20086£+000 
968.96* 15.90 9.94186£+001 3 . 95576£+000 

1588,20* 3 .06 9.87812E+001 5. 01417E+OO.O 
1630 . 62• @ 1.52 1 .08955E+002 5.99998E+OOO Th-228 0 . 754 84 .37'" 1.26 l.3D211E+-002 6.).9951£+000 
131. 61 @ 0 . 13 
166 . 41 (! 0.10 
21S . 98* 0.25 l.21816E+002 2 . 36551Et001 

• = Bnergy line found in the spectrum. 
@=Energy line not used for Weighted Mean Activity 
Energy Tolerance : 1.000 keV 
Nuclide confidence index threshold= 0 . 45 
Errors quoted at l.000 sigma 
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Nuclide Wt mean Wt mean 
Nuclide Id Activity Activity 
N<U11e Confidence (pCi./GWET) □ noertainty 

X Mn-54- 0.927 
l{_ Cd-109 0.924 

Eu-152m 0.993 5. 205566E+OOO 1 . 834186E- 001 
EU- 155 0 . 919 3 .976591E+OO.O 2.223009E- 001 

X Tm-170 0.989 
Tl- 208 @ 0.971 3 . 2B7477E+001 6.312041£,-001 
'l'L-208e 0.958 l.739890E+OOO l . l65817E-00 1 
Bi-211 o. 902 5 . 014829E+000 2 . 731010E+OOO 
Bi-212 @ 0.958 9. B68418E+001 2 . 11677lE-t-OOO 
Pb-212 @ 0.999 6 . 326450Et001 1.450846E+OOO 
Bi- 214 @ 0.902 L 54 6292E+001 2.847906E-001 
Pb-214 @ 0. 950 1.393461£+001 7.020498E-001 
Rn-220 0.992 9.393891E+001 2 . 1'7B247E+001 
Ra-224 @ 0 . 953 B. 385091E+001 5 . 095056E+OOO 
Ra-226 @ 0.877 3,062063E+001 2 . 560296E+OOO 
Ac-228 @ 0.994 9,420590E4001 9.832203E- 001 
Th-226 @ 0.754' 7.134993E+001 5. 8126rl8&+000 

X Th-231 0.827 

7 Nuelide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 

Mean Activity @=Nuclide contains energy lines not used in Weighted 

Errors quoted at 1.000 sigma 
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,11<,,...,.--; ..... "t't,,'Yt U N I D E N T I F 1 E D P E A K S •****'**** 

Peak Locate Perfonned on: 12/6/2016 3:55:45 PM 
Peak Locate From Channel : 100 
Peak Locate To Channel : 8192 

E'eak Energy Peak Size in Peak CPS Peak Tol. No. (keV) eounr.s per Second 9, Once_rtaint:y Type Nuclide 

m 6 93 . 39 l.8625Et000 1.29 'l'ol. Yt:>-169 
m 9 108.98 2.23898- 001 B,32 Tol. Yb-169 

12 143 .82 2 . 6567S-002 83 . 32 Tol . Ra-223 
13 154 .10 3 .5671E-001 10 . 03 Sum 
15 191.32 2.8572E-002 it. 73 
16 199 . 41 l.6961E- 001 lS.10 Sum 
21 252. 64 1 . 0300E- 001 27.53 Tol. Sb-127 
24 288.16 1.5679E- 001 15.19 Tol. Ra-223 
27 321 . 52 4 .2003£-002 52 . 76 Sum 

m 29 332.27 l .507'7E-001 6 .73 sum 
m 31 340.87 l.4142E- 001 6 . 95 Sum 

33 388.71 1. 5593F.;- 002 87.08 
35 452 . 72 1,2693£-001 19.45 Swn 
37 503 . 65 3,9943E-002 40.15 Sutn 

M 39 546 . 51 2,4944E- 002 22. 66 Sum 
41 562 . 27 1. 9614E-00l 9.35 Sum 
43 588 .. 81 l. 4801E-003 672.90 

M 46 701. 76 4.719l:>E-002 16. 42' sum 
m 47 707.16 5 . 0048E-002 15. 30 
M 53 781.89 l.1526E- 001 S . 72 Tol. SP-127 
M 57 830.31 1.0758.l;:-001 5.74 Sum 
m 59 840.05 1.8458E- 001 3.80 Sum 
m 61 864 . 50 1.2577E- 002 34. 21 

62 893, 26 8.8653E-002 12. 48 Sum 
63 903.97 1.5060E-001 9.19 SU!ll 
66 943 .96 l. 2703E-002 54.45 Sum 
67 951.8:6 1. 9324E-002 47.11 Sum 

M 68 958.48 5.6224El-002 8.17 Sum 
71 987 .86 2.a895e-002 30.t>S sum 
72 1001.03 3 . 94301::-002 18.99 Sum 
73 1032.86 3 . 831.5E- 002 20 . 88 S- Elsc. 
74 1040.13 l .6898E-002 39,94 Sum 
75 1065.10 5 . 6447E-002 14 . 89 Sum 
76 1078.51 9.6613£-002 9 . .84 S-Esc . 
77 1093 . 93 l.0074E-001 10. 67 SlllII 
78 1110. 52 8 . 0l lOE-002 13 .13 S-Esc. 
82 1247.18 1.3264£- 002 15.34 

M 84 1374 . 36 3.0289E-002 12.06 Sum 
89 1459. 68 1. 7328E- 001 5 . 98 sum 

M 90 14 96. 25 1. 2863El-1)01 4.09 sum 
m 91 1501.93 7,9183E- 002 5.54 sum 
m 93 1513.22 S.2952E-002 7.54 Sum 
M 95 1552.94 6.1824E- 003 39 . 20 Sum 
m 96 lSS?,63 1 . 8832E-002 17. 31 Sum 
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Peak E:nergy Peak Size in 
No. ( keV') Counts per Second 

97 1580 . 92 7.2756E-002 
mlOl 1625..67 3 . 4340~-002 

103 1638. 89 7 . 5608E-002 
ml05 1666.98 2 . 7990E-002 

106 1687.06 1,1571E-002 
110 1848.51 S.1181E-002 

M = First peak in a multiplet r~gion 
m; Other pea~ in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 

Peak CPS Peak 
% Uncertainty Type 

10.39 Sum 
9 . 84 SUJ11 
9 . 28, Sum 

10.96 sum 
42. 60, 
12.38 Sum 

Page 13 

Tol. 
Nuclide 
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Fil ename: ERTbl,C : \GENIE2K\CI\ME'ILES\SMP- UMR001- S004- 1218-0l.CNE' 

Report Generate;d On ; 12/6/2016 6 : 02 : 58 

sample Title UMR001-S004-12 1B- Ol 
Sample Description 450 cc Soil 
Sample Identification 
Sample Type 
Sample Geometry 

Pea)(: Locate Threshold, 3 . 00 
Peak Locate Range [in channels) 100 8192 
Peak ~rea Range (in cha nnels) 100 8192 
Identificati~n Energy Tolerance 1 . 000 keV 

sarople Si:ze 5 . 935E+002 GWET 

Sampl.e Taken On 11/18/2016 12 : 22 : 00 
Acqui sition St.uted 12/6/2016 4: 01 : 44 

Live Time 7200 . 0 seconcls 
Real Time 7271.4 seconds 

Dead Time : 0 . 98 -% 

Energ¥ Cal ibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency ID 

PM 

PM 
PM 

10/24/2016 
9/27/2016 
ERT0101 
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Detector Name: ERTOl 
Sample Title: UMR001-S004-1218 - 01 
Peak Analysis Performed on: 12/6/2016 6:02 :59 PM 

E'eak A,nalysis From Channel: 100 
Peak Analy~is To Channel: 8192 

Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum 
N0. sta.tt end centroid (keV) fkeV) Area Uncert. Counts 

1 246- 260 254.77 63 . 65 0.36 ~- 68E+002 316.30 3 . 44E+004 M 2 285- 315 300 . 02 74.96 1. 01 2. 68E+004 2·23 _ 71 3. 76E+004 rn 3 285- 315 309.05 77.22 1.02 4.29E+004 263 . 43 3.66E+004. 
M 4 331- 387 338.34 84..54 1. 22 7.24E+003 175 . 70 3.82E+004 m 5 331- 387 349 . 46 87. 32 1.22 2.28E+004 220. 46 3.75E-t-004 
m 6 331- 387 360 . 37 90.05 1.23 1. 82E-t-004 207.41 3.67E+004 m 7 331- 387 373 . 72 93 . 39 1. 23 2.00E+004 212. 60 3.83E+004 

8 389- 406 398 . 63 99.62 1.89 5 . 24E+003 379 . 09 4.25E+004 
M 9 406- 443 422.24 105. 52 1.30 6.56E+003 196 . 45 4.21E+004 
m 10 406- 443 435 . 62 108.87 1.31 2.34E+003 163.54 4.20E+004 
M 11 443- 4.67 452 .23 113.02 0 . .99 1. 64E+002 53.44 3 . 23Et004 
Jll 12 443- 4 67 461.33 115 . 29 0.99 2 . 75E+003 82.05 3.17E+004 
M 13 507 - 535 516 . 89 129 . 18 1.03 l . 19E+004 200.33 3.67£+004 
m 14 507- 535 527.45 131. 82 1.03 7 . 41-E+002 139 . 84 3. 35E+004 

15 610- 628 616. 44 154.08 1.00 4.62E+003 392.68 4 . 42E+004 
16 660- 671 665 . 91 166. 4 4 0 . 98 5.70E+002 25'8,S7 2.64E+004 
17 734- 754 744.47 186.08 1.14 6.30E+003 415.50 4 . 58E+004 
18 763- 772 766,09 191.49 1.15 4..54E+002 220.37 2-13£+004 
19 791- 805 798,07 199. 49 L05 l .61E+003 303.84 3.14E+004 
20 810- 829 815 . 68 203 . 89 0.94 3.50E+002 384.81 4.21E+004 
21 831- 854 837 .27 20!L28 1.08 2 . 18E+004 465.07 4.77E+004 
22 856- 869 863 . 98 215.96 1.13 l.19E+003 275.11 2 . 70E+004 
23 930- 939 934.25 233.53 0.76 7.93E+001 205.84 1. 87E+004 

M 24 939- 9·82 954.63 238.63 1.10 2.45E+OOS 515 .25 2.19E::+004 
m 25 939- 982 964 . 57 241.11 1.10 2 . 5SE+004 192.23 1. 91E+004 

26 1005- 1016 1010 . 31 252.55 0.85 9 . 19E+002 190 . 59 1. 418+'()04 
27 1073- 1090 1080 . 99 270 . 22 1.10 1 . 721,+004 282 . 97 l.93E-+-004 
28 1102- 1123 1109.37 277.32 1.13 1.011::+004 316 . 66 2 . 38E+004 
29 1124- l.134 1128.38 282.07 0 . 90 l.38E+002 163. 6i l.12E+004 
30 1141 - 1158 1152.56 288 . ~l 1.10 1,85E+003 243.78 1. 7iE+004 
31 1171- 1191 1100.es 295.19 1.15 1. 54E+004 299.90 2". 05E+004 
32 1193- 1209 1200 . 39. 300 . 07 1.16 l.55E+004. 255.97 l. 59E+004 
33 1277- 1291 1285.SEi 321. 37 0 . 67 7 . 93E+002 197.31 1. 32E+004 

M 34 1305- 1335 1311.78 327. 92 1.15 l . 35E+004 155.95 l.22E+004 
m 35 1305- 1335 1329 . 28 332.30 1.16 1. 72E+003 95 . 67 1. 20E+004 
M 36 1345- 1374 1353.03 338.~4 1.17 5.11E+004 248,23 l. 16£+004 
m 37 1345- 1374 1363.82 340.93 1.17 l.75E-t-003 90.50 l.lOE,..004 

38 1392- 1419 1407.40 351.83 1 . 18 2.. 80E+004 343.53 2.00E+004 
M 39 1613- 1649 1619.12 4 04. . 7 6 1.21 2 . ~ lE-t-002 76.89 9 . 11E+003 
m 40 1613- 1649 1637.42 409 . 34 1. 21 7 . 31Et003 123 . 39 9.15E+003 

41 1754- 1768 1761. 65 440.40 1. 27 3 . 10E+002 150 . 51 7.76£+003 
42 1803- 1819 1810.46 452.60 1.15 1 . 34Et003 167. Bfi B .. 56E+003 
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l?eak ROI ROI Peak &nergy FWHM Net Peak Net Area Continuum 
ijo . start end centroid (keV} (keV) Area Oncert. Counts 

M 43 1838- 1872 1851. 43 462.85 1. 26 1. 55E+004. 129.07 7.76E+003 
m 44 1838- 1.872 1866.03 466.50 1. 26 l.19E+002 55.23 7.20E+003 

45 1904- 1918 1911. 90 477.97 0.84 2.99E+002 1-45 . 28 7.21E+003 
46 2002- 2019 2014 . 14 503.53 0.40 4.02E+002 164.06 8.15E+003 
47 .2029- 2056 2042 . 32 510.57 1.38 2 . 98E+004 297.38 l.30E+004 
48 2088- 2103 2092 . 41 523.10 0.84 4,0QE+002 143.55 6.70E+003 

M 49 2177- 2204 2185 . 64 54 6. 41 1.35 5, 82E+002 77.58 6.99E+003 
m 50 2177- 2204 2199 . 28 549.82 1.35 2 . 58E+002 67 .11 5.77E+003 

51 2241- 225'7 2"249.15 562.29 l. 34 2 . 48E+003 156.72 7.04E+003 
52 2323- 2351 2331. 96 58-2.99 l. 33 8.96E+004 379.55 1.10E+004 
53 2426- 2446 2436.42 609. 11 1. 37 2.22E+004 218.81 7.08E+003 
54 2457- 2470 24 63. 47 615 . 87 0.75 2.33E+002 115.48 4.75E+003 
55 2651- '2670 2661. 4 9 665 . 38 1.55 9. 03E+002 154.80 6 . 58Et003 

M 56 2800- 2834 2806.~1 701.74 1. 30 5.90E+002 69.99 5.07Ea-003 
m 57 2800- 2834 2829 .37 707 . 35 1. 30 2 . B9E+002 60. 19 4.68£+003 

58 2898 - 2920 2908 . 19 727 . 06 1, 41 2.01E+D04 212.64 6.43Bt003 
59 2928- 2943 2932 . 22 733 . 07 0.28 7 . B9Et00l 113.41 4.2SE+003 
60 :3011- 3029 3020.23 7 5 5. . 07 1.44 2.54E+003 140.04 5.05E+003 

M 61 3042- 3099 3052.36 763.11 1. 43 1. 38£+003 65.88 4.66E+003 
m 62 3042- 3099 3072 . 61 768 . 17 1,44 l.BOF.-t003 67.41 4.31E+003 
m 63 3042- 3099 3088.25 772.98 1. 44 3.47E+003 81. 76 4.01E+OQ3 
M 64 3119- 3152 3127. 32 781.85 1. 48 l .32&+003 61 . 28 3 . 67£+003 
m 65 3119- 3152 3141.15 785,30 1. 48 3.15Et003 78.86 3 . 868+003 

66 3169- 3190 3178.79 794.72 1 . 38 1.03E+004 162.18 4 . 25E+OOJ 
67 3216- 3231 3223.78 805 . 96 1.57 4.13E+002 91.94 2 . 61E+003 

M 68 3275- 3372 3283.98 821.02 1.53 l.53E+002 43.19 2 . 89E+003 
m 6~ 3275- 3372 3299.00 824 . 77 1.53 2..99E+002 47.79 3.01E+003 
m 70 3275- 3372 3321. . 25 830 . 33 1.53 1. 48E+003 61.40 2:.79Et003 
m 71 3275- 3372 3341. 82 835.48 1.53 4 . 58E+003 8B.20 2.85E+003 
m 72 3275- 3372 3360 . 29 840.09 1.53 2.43E+003 65 . 42 2 . 62E+003 

73 3429- 345S 3441.34 860.31i' 1.53 1.07El+004 162 .62 3. 57E-t003 
74 3565- 3590 3573 . 16 893.32 1.30 8.02E+002 119.02. 3.13E+003 
75 3607- 3626 36ll;i.ll 904 . 05 1.33 L. 46E+003 101.16 2.50E+003 
76 3632- 3657 3643 . 96 911.02 1 . 53 6 . 28E+004 274 . 40 2.95E+003 
77 3724- 3747 3735.39 933 . 88 1. 4B 9 . 50E+002 102 . 3l 2.38E+003 

M 78 3770- 3815 3776 . 72 944 . 21 1.26 1. 91E+002 34.04 1.41E+003 
m 79 3770- 3815 3791.00 947.7B 1.26 1 . 64E+002 32.65 l.51Et003 
m 80 3770- 3815 3807.99 952.03 l . 26 2 . 95E+002 37, 78 1.52E+003 
M 81 3821- 3889 3833.77 958 . 47 1.57 6.41E+002 43.22 I.92E+003 
m 82 3821- 3889 3858.31 964. 61 1.57 l.15E+004 114 . 49 l.87e;+003 
m 83' 3821- 3889 367S.09 968.81 1.5-8 3. 7-2Ji:+004 197.ll l . 73E+003 
M 84 3923- 3958 3929.16 982.32 1.50 l.09E+002 32 . 93 1. 35Et003 
m 85 3923- 395'8 3951. 18 987.83 1.50 2.52E+001 38.83 1.38E+003 

86 3995- 4011 4003.40 1000 . 88 0.8? 3.13Et002 67. 55 l.35E+003 
M 87 4123- 4163 4132.16 1033.08 1.20 3.BOE+002 22.93 l.19E+003 
m 88 4123- 4163 4157.44 1039 . 40 1.20 5. 34 ElH)Ol 15.03 1.12E+003 

89 419B- 421g 4207.92 1052 . 02 1.00 1. 818+002 75. 85 1. 48E+003 
90 4250- 4270 4260.04 1065.05 1. 50 5. OlE-+002 76. 25 L 4 6E:+003 
9-1 4301- 4325 4314.38 1078.64 l . 61 l.20E+003 91. 46 l . 74E+003 
92 4366- 4398 4375.24 1093.85 2 . 14 l .16E+003 108.80 2 . 06E+003 
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eeak ROI ROI Peak Ene·rgy FWHM Net l?eak Net Area ContinUUrn 
No . start end centroid (keV) (keV) Area Uncert. Counts 

93 4427- 4454 4441.99 1110 . 54 1. 55 8, 60E+002 96.02 l . 86E:+003 
94 4463- 4498 44(l0.77 1120.24 1.75 5 . 22E+003 138.0i 2.52E+003 

M 95 4593- 4630 4598.32 1149 . 63 2.38 5 . 73E+001 32.66 1.36E+003 
ID 96 4593- 4630 4619 . 03 1L54 . 81 2.38 7, 43E+002 49.22 1.78E+003 

97 4822- 4845 4830,1~ 1207 . 75 0.75 l,75E+002 80 . 08 l.56E+003 
98 4941- 4965 4952 . 54 1238 . 19 l. 80 l . 78E+003 93 . 54 1..68E+003 
99 4971- 4997 4988.36 1247 .15 1.40 8.67E+002 97.08 1.96E+003 

100 5110- 5133 5124.0~ 1281.08 1.68 4.36E+002 B0.13 1. 50E+003 
1'4101 5489- 5523 5498.17 1374. 61 1.56 l.84E+002 30.07 l.19E+003 
111102 5489- 5523 5511,36 1377.91 1.56 l.23E+003 47.69 l.26E+003 

103 5536- 5551 5542.68 1385.74 l. 62 l.63E+002 54 . 63 9.37E+002 
Ml04 5595- 5643 5606.53 1401. 70 1. 69 3 . 53E+002 33.93 l.19E+003 
ml05 5595- 5643 5632.40 1408.11 1. 69 6.98E+002 40.51 l.13E+003 

106 5822- 5858 5840.34 1460.16 2.89 2.36E+003 111.09 l. 77E+003 
M107 5971- 6021 5984.83 1496 . 29 1. 80 1. 60E+-003 49.07 9 . S7E+002 
11110a 5971 - 6021 6007.6-4 1S01 . 99 1.80 8.S9E+-002 39.19 9. 57E:+00.2 
Ml09 602i- 6063 603B.43 1509.69 1.92 5 . 94E+002 36.42 9.53E+002 
!11110 6028- 6063 6052. 47 1513.20 1. 92 6.75E+002 37.32 9.84E+002 

111 6145- 6163 6154. 61 1538 . 75 0.69 1.BSE+-002 52.17 7.51E+002 
112 6216- 6238 6229 . 44 1557.44 1.28 3 . 18E+002 60 . 49 8.60E+OD2 
11'.l 6311- 6332 6323.37 1580.93 l. 81 B.75E+002 g9 _za l. 05E•003 

Mll4 6343- 6392 6354.32 1588.66 1.as 5 . 20E+003 78 . 62 1. 14E-+003 
m115 6343- 6392 6371. 73 1593.02 1.85 2.85E+003 60. 43 l.06E+003 
M116 6472- 6537 6484.72 1621. 21 1. 91 2.48E+003 56.82 9 . 05E+002 
mll7 6472- 6537 6502.53 1625. 72 1. 91 3.99ET002 30.68 8.65E+002 
mll8 6472- 6537 65-24.35 1631.18 1. 91 2.66E+003 S8.31 9 . 01E+002 

119 6539 - 6568 6554 . 96 1638. 83 1. 99 8 .21E+002 76.33 l . 05E+003 
Ml20 6634- 6683 6646. 77 1661. 78 2 . 29 3.798+002 32.52 8 . 88E+002 
m121 6634 - 6683 6668.80 1667.29 2 . 29 3.64E+002 32.47 9 . 40E-t-002 

122 6733- 67S6 6746.78 1686 . 79 0 . 41 2.09E+002 60.11 8 . 46£+002 
123 6!:108- 6933 6921.07 1730 . 36 2 . 22 7. 98E+002 69.59 9 . 51E+002 
124 1049- 7075 7060.90 1765,32 1. 92 4. 06E+003 90.46 9 . 35E+002 
125 7214- 7237 7226.45 1806,72 1. 67 2.95E+002 57.75 7 . 59£-t-002 
126 7286- 7304 7296.67 1824,27 0 . 44 B. 19£+-001 48.15 6.SBE!-t-002 
127 7380- 7404 7392.99 1848 . 36 2.07 6. 0 6E.J.002 64. 66 8.666 ... 002 
128 7545- 7559 7551. 63 1888.02 0.95 9 . 601';+001 42.84 6.031':+002 

M ; First peak in a multiplet region 
m = Other peak in a multiplet region 
F ~ Fitted singlet 

Errors quoted at 1.000 sigma 
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Detector Name : 
Sample Geometry; 
Sample Title : 
Nuclide Library 

> 

Nuclide 
Name 

K-40 
Co- 60 

Cs-137 

Tl-208 

Bi- 212 

Pl:,- 2],2 

Bi- 214 

ERTOl 

UMROOl- S004-1218-01 
Dsed: C:\GEN!E2K\CAME'ILES\ERT_LlBAARY LMDA.NLB 

Energy 
(keV) 

1460.82* 
1173.23 
1332 . 49 
2505.71 

32.06 
661,66-
72.80 
74.97* 
84.90* 

277 . 36" 
510 . 77" 
583.19" 
763.13* 
860 . 56"" 

39 . 86 
727 . 33* 
785 . 37"' 

1620 . 74» 
1806. 00* 

74 . 81* 
77 .11"' 
87 . 30 .. 

115.18* 
238 . 63* 
300.09* 
76,86 .. 
89.81'' 

386. 77 
454.77 
609.31"' 
'665 . 45* 
703.11 
719. 86 
768.36* 
786.10* 
806.17* 
934. 06* 
964,08* 

1051,96" 
1120.29* 

Yield 
( %) 

10+55 
9.9. 85 
99 . 98 
0.10 
5.54 

84.99 
2.02 
3 . 41 
1.51 
6.31 

22'. 60 
84.50 
1.81 

12.-42 
1.06 
6. 74 
1.11 
1.51 
0.09 

10. 40 
17. 50 

7,81 
0.59 

43.30 
3 . 28 
0. 4 3 
0.24 
0 . 30 
0 .29 

45. 49 

1.53 
0.48 
0.39 
4.89 
0 .31 
1.26 
3.10 
0 . 36 
0 . 31 

14.9l 

Line MDI\ 
(pCi/GWET) 

4.8319£+000 
3.6163E- 001 
3.8750E-001 
O.OOOOE+OOO 
8.6208E+()03 
5.9035E-001 
6. 6130E+001 
2.l910E+001 
3.4840E+001 
7 . 7954E+OOO 
2 . 6703E+ODO 
7. 5676E- 0Dl 
l. 7765E+001 
3 . 6534E+OOO 
4 . 6752E+003 
7 . 54778+000 
2 . 692 9E+001 
l,5861E+001 
J . 7213E+002 
7 . 1841£+000 
3 . 8088E+D00 
6 . 2017E+OOO 
5 . 9142E+001 
7.Jl83E-001 
l. l 724E+D01 
1.5367E+002 
l.81548+002 
1. 4 963E+002 
1.5555E+002 
9.7906E- 001 
2 . 9401E-t001 
1 .103SE+002 
l. 2483E+002 
6.2421E+OOO 
9.4705E+001 
2 . 4161.E+OOl 
l.1840E+00l 
6.5074E+001 
9.6B68E+001 
3. 3553E+OOO 

Nuclide MOA 
ipCi/GWET) 

4.83Et000 
3.62E-001 

5.90E- 001 

7.578-001 

7.55E:+OOO 

7.32E-001 

9. 79E-00l 

Activit:y 
(pCi/GWET) 

2. 4248E:+001 
1.8865E-001 
6. i985E-002 
O.OOOOE+OOQ 
1.1463Et003 

- 2.0809E- 001 
3 . 8S29E.+OOO 
4.5$38E+002 
1 . 9582E+D02 
5. 6363El+OOl 
6 . 9B47EH001 
6.2258E+00l 
S.4271E.+001 
6.6683£+001 

- 2. 74451;;+002 
2.0S53E+002 
2.0601£+002 
1.9649£+002 
4.23S5E+00.2 
l.5063E+002 
1.2sG1e+ooi 
1.1058.E:+002 
1.3841.E:+002 
1. e31s.:+ooi 
1. 7415E+002 
5.229SE+003 
2.6176E+003 
4 . 7704E+001 
2.83BOE+002 
2.9068E+001 
3."1462E+001, 
L3339EHlOO 
6.9916E+OOO 
2.5902E+001 
7.2450E+002 
2.380GE+001 
2.4660Et001 
2.5984E+003 
5 . 0.033E.,.001 
3.1881E+001 
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Nuclide Ehergy Yield Lina MDI\. Nuclide M.DA Ac-c,i vity 
Name ( lteV) (%) (pCi/GWET) (pCi/GWET) {pCi/GWJsT) 

Bi-214 1133.66 0.25 1 .3105£+002 9.79£-001 2 . S986E+00l 
1155.19* 1.63 1. 5930£+001 4.2232E+001 
1207.68* 0.45 7. 8551£+-001 3.7127E+001 
1238.11• 5.79 6.5727E+OOO 3.0003£+001 
1280.96<- l. 43 2. 5256F:.+001 3.0400£+001 
1377. 67* 4.00 6.1854£+000 3. 2201.E+OOl 
1385 . 31 .. ·o. 76 3 . 4679E+001 2.2682€+001 
1401 . 50* 1 . 27 1 . 9126£+001 2.9413E+001 
1407 . 99+ 2.15 1.1045E+001 3. 4506E:+001 
1509 . 23* 2.11 l .0879E+001 3.1400E+D01 
1538.50 + 0.38 7.1233£+001 5.5567£+001 
1543.32 0 . 20 La468E+002 9. 8641E:+001 
1583 . 22 o. 69 l.0203E+002 1 . 5427E:+002 
1594 . 73 0 . 25 3.0814£+002 2.8277E-t00l 
1599 . 31 0.23 2 . 3340E+002 2.28511::+0.0l 
1661.28* 1.15 2 . 0634£+001 3.9390£+-001 
1683.99 0.22 l.7941E+002 3. 22878+002, 
1729.59* 2 .92 1. 2570£+001 3 . 3591E+001 
1764.49'" 15.40 2.4450E+OOO 3 . 2823E+00l 
1847.42* 2.11 1. 7184E+001 3 . 7089£-t-001 
1873 . 16 0. 22 1. 8607B+002 - 5. 4221e+oo1 

> 2118.55 1.14 0 . 0000£+000 O.OOOOE+OOO 
> 2204 . 21 5.08 O.OOOOE+OOO 0.0000E+OOO 

l'b-214 53,28 1.20 3.8938£+002 l.49E+OOQ B. 4465E+001 
74,81* 6.44 l.1395E+001 2 . 3891E•002 
77 .11* 10 . 80 6.0616E+OOO 2 . 0627£1002 
87 . 30* 4.84 9 . 8288E+OOO 1.7525£+002 

242 . 00* 7.43 3 . !BlSE+OOO 1. 0973E+002 
258 . 8? 0.52 7.936SE+001 2.7792E+001 
274.80 0.47 1.0157£+002 -l.7l54E+OOO 
295.22* 19.30 2 .3642£+000 2.8522E+001 
351.93* 37 . 60 1.4940£+000 2.9961E+001 
462 . 00* 0.22 L2849E+002 3. 4128£+003 
533,66 0 . 19 2 . 4741E+002 l.3253E+002 
785.96i> 1.07 2 . 7438£+001 2.0990E+002 
839 . 04 0.59 9 . 5492£+001 -7.4900E- P01 

+ Ra- 224 81.07 0.13 5.97B3E+002 7,25E+OOO -1. 9169E+003 
83.78* 0.22 2.4244E+002 1. 362SE.+003 

240.99 7 4.10 7 . 2540E+OOO 2. 0246E+002 
+ Ra-226 81.07 0.20 3.9045E+00~ l.53E!+001 -1.2520£+003 

83.78* 0 . 33 L5753E+002 8,8539£+002 
94 . 90 0 . 15 4 . 0295Et002 2 . 6086E+003 

186.21* 3.59 1. 5327E+001 5 . 0407£+001 
+ Ac- 228 99 . 50* l. 26 4.2674E+001 1. 46E+ODO L2892E+002 

129.07* 2.50 1. 4851E+001 1 . 3994 Ji:+002 
209 . 25* 3. 97 l.5839E+001 l.6802E+Q02 
270.24* 3.55 l.1406E:t001 1. 6755E+002 
328'.00"' 3.04 9 . 3i>99£+000 1. 730aE+002 
338. 32-1-- 11. 40 2.4837E+OOO l.7878E+002 
409.46,.. 2 . 02 1.4223£+001 1. 6467Et002 



Nuclide MDA Report. 12/6/2016 6:03:04 PM Page 7 

Nuclide Energy Yield Line MDA Nuclide MDA Activity 
Name (keV) (%) (pCi/GWET) (pCi/GWET) (pCi/GWET) 

Ac-228 463.00t- 4.45 6,4971E+OOO 1.46£+000 1.7257£+002 
755.31;, 1.03 4 . 1879E+001 l. 7402£+002 
772.29* 1,52 1. 9806E+001 l.6407E+002 
79'1.94* 4,31 1 .0030E+001 1.7581£+004 
835.70* 1.70 1 . 5783£+001 2.0455E+002 
911. 20-f> 26.20 1. 6089E+OOO l. 9286£+002 
964, 7 9* 4.99 4.8198E+OOO 1.9246"£+002 
968 . 96* 15.90 l . 4588E+OOO 1.9.635;!+002 

1588.20* 3.06 8 . 64 32E+OOO 2.0015E+002 
1630 . 62 .. 1.52 1.5797E+001 2.0998£+002 

'I'h-228 84. 37" 1.26 4.:1753E+001 4 . H~E+OOl 2.3467E+002 
131. 61 * 0.13 2.7030E+002 l . 6612E+002 
166.41" 0.10 3 . .3444E+002 1. 5876E+002 
215,98* 0 . 25 L5524E-+002 l.4544E+OQ2' 

Pa-234m 258 .2 3 0.07 5. 6361E+002 4.18£+001 3.1476£+002 
742 . 81 0.09 5 . 0461E+002 -l.4091Et002 
766 . 36 0.32 1.6825E+002 - 1.4494£+003 
786 . 27 0.05 1. 0214E-+003 -7 .2.952E+000 

100L 03 0.85 4.18:32E+D01 5.32:14£+001 
1737 .i? 0.02 1 .. 8005E+003 8 . 3094E+002 

+ Th-234 63 . 30~ 3 . 75 4.5232£+001 9.83E+OOO l.9540E .. Q01 
92,59"' 4 . . 33 9.8319E+OOO l.5169E+002 

112.81* 0.22 1. 6055£+002 2.2192E.;001 

+=Nuclide identified during the nuclide identification 
" = Energy line found in the spectrum 
>=Calculated MDA is zero due to zero counts in che region, or 

the region is outside the spectrum, or has not been calcula~ed 
@=Half- life too short to be able to perfonn the decay correction 
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Sample Titl e : UMRO0l- $004-1218-01 
Nuclide Library Used: C: \GENIE2K\CAMFILES\ERT_LIBRAIW_LMDA.NL.B 

. . .. ... .. .... ., ..... ~ .. IDENTIFIED NOCLIDES . ... .. .... ~ .,. ' .......... . 
Nuclide 
Name 

Be-7 
l<- 40 
Mn-54 
Ce-139 
Eu-152m 
EU-155 

Tl-208 

TL-208e 
Bi-211 
Bi--212 

Pb- 212 

Bi-214 

ld 
Confidence 

Energy 
(keV) 

0.979 
0.932 
0.937 
0.947 
0.993 
0 . 920 

0.972 

0.963 
0.903 
0.959 

0 . 999 

0 . 932 

477. 60* 
1460 . 82" 

834.84* 
165.86~ 

89,B5+ 
45 .30 
60.01 
86 . 55* 

105,31" 
72 ,80 @ 
74.97*@ 
84.90*@ 

277 . 36* 
510 . 77 .. @ 
583 . 19* 
763.13* [ 
860 . 56~ 

1592.53* 
351. 03• 
39. 86- @ 

727.33* 
785 .37• 

1620 .74* 
1806.00* G 

74 . 81• 
77.11* 
87. 30"' 

115.18*@ 
238.63 .. 
300.09* 
76.86' @ 

89. 81"" @ 

386. 77 @ 
454. 77 @ 

609 . 3 1"" 
665.45*@ 
703 . 11 @ 
719.86 @ 
768 . 36" 
786.10'* @ 

806.17*@ 

Yield 
<% ) 

10. 44 
10.55 
9.9 .97 
79.89 
69. 90 
1.31 
1.22 

30.70 
21.10 

2.02 
3.41 
l. 51 
6 . 31 

22 .60 
84 . SO 
1.81 

1 2, 42 
99.16 
13.00 

1.06 
6.74 
Lll 
1.51 
0 . 09 

10. 40 
17.50 

7.81 
0.59 

43.30 
3 . 28 
0.43 
0. 24 
0.30 
0 .29 

45. 49 
1. 53 
o. 48 
0 . 39 
4.89 
0 . 31 
1.26 

Activity 
(pCi/GWET) 

1 . 8158 SS.+000 
2 . 42475E1-00 l 
3. 5569.BE+OOO 
2.21600E-001 
9 . 16033E+000 

2. 782951;:+001 
9.18635E+O0O 

4 . 59385E+002 
1.95816E+002 
5 . 636281:!+001 
6 . 98474E+001 
6 .22578E1-00l 
S . 42711E+001 
6 . 66832E+001 
3 . 39566E+O0O 
9. 67922E+001 

2 . 055261!:+002 
2.06012£+002 
l .96494E+002 
4 . 23546E+002 
l . 5Q625E+002 
1 . 29612£+002 
l . 10579E+002 
l.38410E+Q02 
1.8315lE+002 
L 74146E+002 
5 . 229458-t-003 
2.61759£+-003 

2 . 906791::+001 
3 . 74623E+001 

2 . 59016£+001 
7,24497£+002 
2.38056E+001 

Activity 
Uncertainty 

8.83185B-001 
1. 31637E~ooo 
1. 08612E- 001 
1 .00981£-001 
3 . 22646E-001 

9.98788E-001 
4.5653jE-001 

l. 63871E+001 
8 . 17238E+OOO 
3.03548E+0OO 
2 . 476SSE+0O0 
2.03642E+OOO 
2.92616£+000 
1 . 94016£+000 
2 .19856£-001 
3.69320E+OQ0 

6 . 83513E+OOO 
7. 4 5822E+OOO 
7 . B4630E+OOO 
1. 26341E+002 
6 . .91005E+0OO 
5.89463E+OOO 
S.20686E+OOO 
6,19302E+OO0 
8.25091E+OOO 
7.71788E+OOO 
2.44349E+002 
I.31S96E+002 

9.34835E-001 
6. 509001::+000 

l . l6658Em000 
1 . 19584E+002 
5.32571E+OO0 
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Nuclide id Energy Yield Activity Activity 
flame Confidence (keV) ( % ) (pCi/GWET) Uncertainty 

Bi-214 D. 932 934.06• 3.10 2. 4 6597E:+001 2.71709F.+OOO 
964. 08* @ 0.36 2 . 5984 4E+00,3 l. 08373E+002 

1051. 96• @ 0. 31 5 . 00327E+OOl 2. ll096Et001 
1120.29;.. 14.91 3 .188 l lE+Obl l. i5072E+OOO 
1133.66 @ 0.25 
1155 . 19~ @ l. 63 4.22317E+D01 2 .99013Et000 
1207 . 68~ @ 0 . 45 3 . 71265E;-001 1. 70783E+OOl 
1238.11;.-- 5 . 79 3,00034E:+001 1. 79098E+OOO 
1280, 96* @ l. 43 3 . 03998&+001 5.651liE+OOO 
1377,67* 4 . 00 3.22015Et001 1.55679E+OOO 
1385.31* @ 0.76 2.26821E+001 7 . 62715E+OOO 
1401. so• @ 1.27 2 . 94135E+001 2 . 95832E+000 
1407 . 98,.. @ 2 . 15 3 . 45061E+001 2.31809E+OOO 
1509 . 23* @ 2.ll 3. l4002E+001 2.1s123e:~ooo 
1538.50*@ 0.38 5 . 55673E+001 1 . 58809E+001 
1543.32 @ 0.20 
1583.22 @ 0.69 
1594. 73 @ 0.25 
1599 . 31 @ 0.23 
1661.28• @ 1. 15 3 . 93898E+001 3. 6891BE+O'OD 
1683.99 @ 0 . 22 
1729.59*@ 2.92 3.35914E+001 3 . 13672E+OOO 
1764.49" 15. 40 J. 28230E+D0l 1.36021E+OOO 
1847.42* @ 2.11 3.70887E:+001 4. 242661!:+000 
1873 . 16 @ 0. 22 
21Hl . 55 @ 1.14 
2204 . 21 @ 5.08 

t>b-214 0 . 950 53 . 28 @ 1.20 
i 4.81"' 6 .44 2 . 38907E+002 l . 15464E+001 
77.11* 10.80 2 . 06273E+002 1 . 05658B+001 
87.30* 4.84 l. 75251E•002 8 . 89416E+OOO 

242 . 00* 7.43 l.09731E+002 5 . 149271,":+000 
258 . 87 @ 0.52 
274 . 80 @ 0 . 47 
295.22* 19.30 2 . 85223E+001 1. 31'253E+OOO 
351. 93* 37.60 2 . 996118+001 1. 23905E+OOO 
462.00-- @ 0.22 3 . 412798+003 1. 863tl5E+002 
533.66 @ 0.19 
785.9~* @ 1.07 -2. 099018+002 1. 73337E,t001 
839.04 @ 0.59 

Rn-220 0.999 549.73* 0 . 11 l.273038+002 3.1342258+001 
Ra-224 0 . 953 81.07 @ 0 . 13 

83.78* @ 0.22 l. 36259E+003 7.58773E+001 
240 . 99"' 4.10 2 . 02465£+002 9 . 3-4 772E+OOO 

1'a-226 0.876 81.07 @ 0.20 
83.78* @ 0 . 33 8 . 85388E+002 4 . 9139.41:::+001 
94 . 90 @ 0.15 

186. 21• 3.59 5.04070E+001 4.10529E+OOO 
Ac-228 0.994 99 . 50.., @ 1.26 1 . 28921E+002 1 . 08445E+001 

129 . D7., @ 2.50 1 . 39939£+002 6.20756E+OOO 
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Nuclide Id Energy 
Name Confidence ( keV) 

Ac-228 

Th- 228 

Th-234 

0.99t 209.25* 
270.24• 
328.00"' 
338.32* 
409.t6* @ 

463.00* 
755.31*@ 
772 .29•@ 
794. 94• 
835.70*@ 
911,20* 
964 . 79* 
968. 96* 

1588.20• 
1630. 62* @ 

0.996 84.37~ 
131. 61 * @ 

166 . 41* @ 

215 . 98" 
0.940 63.30~ 

92.59* 
112 . 81--@ 

Yielcl 
('%) 

3.97 
3.55 
3.04 

11.40 
2.02 
4.45 
1.03 
1. 52 
4.31 
1, 70 

26 . 20 
4.99 

15 . 90 
3.06 
1.52 
1.26 
0.1:3 
0.10 
0 . 25 
3 . 75 
4.33 
(),22 

Activicy 
!pCi/GWET) 

l.68024E+002 
1.675538+002 
l . 73044E+002 
1 . 78781E+002 
l . 64672E+002 
l. 72566E-+002 
1. 74023E+002 
1 . 6407 SE:+002 
1. 75809£+002 
2.045'19E+002 
L 92857IH002 
1.924566+002 
l.96351Et002 
2.00147E+002 
2.09981E+002 
2.34668E+D02 
l.66123Et002 
1. 58758Et002 
1 . 45442"&+002 
l .95404Et001 
l. 51687E+002 
2.21919£+001 

Activity 
Uncertainty 

1.00368E+001 
8.89927Et000 
9 .40035£+000 
9.34796£+000 
B. 25357E+000 
1. 12273E-1-00l 
l .. 25419Et001 
8.56984£+000 
7 . 65031E+QOO 
1 . 04858E+001 
7.451108+000 
8 . l8170E+OOO 
7, 76'157E+OOO 
9,81988E+OOO 
l.09711Et0D1 
1 . 0471½3Et00l 
3.17994£+001 
7.23809&+001 
3 . 42559E+001 
9. 76738E+OOO 
8.30412E+OOO 
7 . 6112~E~ooo 

* = Energy line found in the spect):'um. 
@ = Energy line not us.ed for -Weighted Mean Activity 
Energy Tolerance: 1.000 keV 
Nuclide confidence index threshold= 0 .45 
Errors quoted at l-000 sigma 
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Nuclide Wt mean Wt mean 
Nucl ide Id Activity Activity 
Name Confi denoe (pCi/GWET) Uncertainty 

U/l1Rool-SDo~ ~\'l\i .. 1 Be- 7 0 . 979 l . 815846E+OOO 8 . 831846E- 001 
K-40 0 . 932 2 . 424755E+001 l .31637;3E+OOO 
Mn-54 0 . 937 3 .44 E;054E-001 1.1315l9E-001 

X Cd-109 0.922 
Ce-139 0.947 5 . 293276£- 002 1.018801£-001 
Eu- 152m 0 . 993 9 . 056012E+OOO 3 . 129225E- 00l 
Eu-155 0 . 9-20 7 . 572367E+OOO 3 . 5?83l)E- 00 1 

}I Tm- 170 0 . 967 
X Lu-177 o.aas 

Tl-208 @ 0 . 97i 6. 322638E-+D01 l. 225190E+OOO 
TL-208e 0.963 3 . 395659E+OOO 2 .198557E-001 
Bi-211 0.903 l.315589E+001 5 . 023144E+OOO 
Bi- 212 @ 0 . 959 l. 938488E4002 3.774361E+OOO 
Pb-212 @ 0 , 999 1. 067042E+002 2, 4 7-8962E+O OO 
Bi-214 @ 0.932 2 .98 0756E+00 1 4 . 889778E- 00l 
Pb- 214 e 0.950 2 . 541966E+D01 1, 2S4256E+OOO 
Rn-220 0.999 l.273027E+002 3 . 842251E+001 
Ra-224 @ 0 . 953 1.552685E+002 9.298642E+OOO 
Ra- 226 @ 0 . 876 S. 031707E+-001 4 . 016132E+OOO 
Ac-228 @ 0 . 994 1 . 847319E+002 1. B24 721E+OOO 
Th- 228 @ 0 . 996 1. 208363E+002 9.676924E+OOO 

X Tb-231 0 . 826 
Th-234 @ 0 . 940 9. 624392E+001 6.326645E+OQO 

? = Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interfeEence analysis 

Me.in Activity @=Nuclide contains energy lines nee used in Weighted 

Errors quoted at 1.000 sigma 
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***"****** 0 N I D E N T I F I E n P EA K S *******..-•• 

Peak Locate Performed on : 12/6/2016 6 :02 : 59 PM 
Peak Locate From Channelr 100 
Peak Locate To Channel: 8192 

PeaJ{ Energy Peak Size in Peak CPS Peak Tol. 
No. (keV) Counts per s ,econd %- Uncertainty Type Nucl:l.de 

m 10 108 .87 3 . 2449£-001 7.00 Tol. Cs-1 36 
15 154 . 08 ~-4124E-001 8.51 Sum 
1B 191.. 4 9 6 . 3108E- 002 48 .50 
19 J.99 . 49 2 . 2410E-001 18 . 83 Sum 
20 203.89 4 . 8603E-002 109 .96 Sum 
23 233.53 l.1013£-002 259 .59 Tol. Ei-206 
26 252 .55 l. . 2762E-001 20.74 Tel. Sb- 127 
29 282 . 07 1 . 9234'E- 002 118.15 Sum 
30 288.11 2.5708£- 001 i3.17 Tol. Pm- 148lt 
33 321.37 l,10l7E-001 24. 88 Sum 

m 35 332.30 2 . 3824E-001 5 . 58 Sum 
m 37 340 . 93 2 .42898-001 5.17 Sum 
M 39 404.76 3.3437E-002 31. 94 Sutn 

41 440.40 4.3098£- 002 48.50 Sum 
42 452 . 60 1. 8568E- 001 12 . 56 Sum 

m 44 466.50 1. 6533E-002 46. 40 Sum 
46 503 . 53 5 . 5841E- 002 40.81 sum 
48 523 .10 S,5596E-002 35 . 86 Sum 

M 49 546.41 8.0786E-002 13.34 Sum 
51 562.29 3 . 4384E-001 6.33 Sum 
54 615.87 3.23478-002 4 9. 58 Sum 

M 5Q 701,74 8.l929E-002 11.87 Sum 
m 57 707 . 35 4.0164E-002 21.02 Tel, Ag-110m 

59 733 . 07 1. 0957E- 002 143.76 Sum 
M 64 781 . 85 l.82?3E-001 4.66 Tel, Sb-127 
M 68 821 . 02 2 . 11946-002 28 . 30 Sum 
rn 69 B24 . 77 4.1554E- 002 15 . 97 Sum 
m 70 830 .3 3 2 .0491E-001 4.16 sum 
m 72 840 . 09 3 . 37.l7E-001 2 . 69 Sum 

74 893.32 l. 1133E-001 14 . B5 Sum 
75 904.05 2 . 0325£-001 6 . 91 Sum 

M 78 944 . 21 2 . £SOOE- 002 17.84 Sum 
m 79 947.7B 2 . 2767£-002 19.92 Sum 
m BO 952 . 03 4.0961E- 002 12:. 81 Sum 
M Bl 958 . 47 8,9084£-002 6.74 Sum 
M 84 982.32 1. 5146B- 002 30. 20 Sum 
m 85 987 .B3 3. 4 952E-002 15.43 Sum 

86 1000 . 88 4.2846£- 002 21.90 Sum 
M B7 1Q33 . 08 5,2B30E- 002 6.03 Sum 
m 88 1039 .40 7.41B45-003 28.13 Sum 

90 1065 . 05 6. 95425- 002 15.23 St1m 
91 1078 . 64 1,66B6E- 001 7.61 S-Esc. 
92 1093.85 1.6059E-001 9. 41 Sum 
9:3 1110 . 54 1. 194 7 E-001 11.16 S-Esc. 
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l?eak Energy Peak Size in Peak CPS Peak Tol. 
No . (keV) Counts per Second % Uncertainty TYJ.>e Nuclide 

M 95 1149.63 7.9S63E-003 -57. 02 Sum 
99 12-47.15 1. 2035E-001 11.20 

MlOl 1374.61 2.5S70E-002 16.33 sum 
Ml07 1-496.29 2.2217E-001 3.07 Sum 
m1D8 1501. 99 l.1927E-001 4.56 Sum 
mllO 1513.20 9.3B07E- 002 5.52 Sum 

112 1557 . 44 4.4198E- 002 19.01 Sum 
113 15B0 . 93 1. 214.BE-001 7.92 Sum 

m117 162.5.72 5. 5369E:-002 7 .69 Sum 
119 1638.83 l .1409E-001 9.29 Sum 

ml21 1667 . 29 5 . 0589£-002 8.92 Sum 
122 1686,79 2.9034E-002 28.75 Sum 
126 192lL27 1.1381£-002 58.76 Sum 
128 1888 . 02 l. 3330£-002 44. 64 Sum 

M = First peak in a multiplet region 
m • Other pea~ in a mulciplet region 
F = Fitted singlet 

Errors quoted at l. 000 sigma 
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Filename; ERT01,C:\GENIE2K\CAMFILES\SMP-OMR001-S004 -l82 4-0l.CNF 

Repwt Ge11erated On 

Sample Title 
Sample Description 
Sample ldentification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

Dead Time 

12/6/2016 8;09;46 PM 

UMR001-S004-1824-0l 
450 cc Soll 

3.00 
lOb 
100 

1.000 

8192 
8.192 
keV 

4.904E+002 GWET 

11/16/2016 12:20:00 PM 
12/6/2016 6:09:34 PM 

7200 . 0 seconds 
7210 . 5 seconds 

O.lS % 

Energy Calibration Used Done Oo 
Efficiency Calibration Used Done On 
E.fficiency IO 

: 10/24/2016 
: 9/27/2016 

ERT0101 
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** 4'• ... PEAK ANALYSIS R E P O R T .,,.....,. .. 
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Detector Name: ERTOl 
Sample Title: UMROOl- S004-1824-01 
Peak Analysis Performed on: 12/6/2016 8 : 09:46 PM 

Peak Analysis From ChanneJ.: 100 
Pe.ak Analysis To Channel: 8192 

Peak. ROI ROI Peak tnergy FWHM Net Peak Net Area Continuum 
No . start end centroid (keV) {keV) Area Uncert. Counts 

M 1 285- 317 300.01 74 . 96 1.03 s.su:+003 94.83 5.43E+003 
m 2 285- 317 309 . 11 77 . 23 1.04 8. 64E+003- 111.56 5, 13£+003 
M 3 329- 388 338.09 84.48 1 . 21 1.19E+003 67.11 S. 74E+003 
m 4 329- 388 349 . 50 87.33 1.21 4.00E+003 90.13 5.21E+003 
m 5 329- 388 360.41 90 . 06 1.22 2, 86E-+003 78.68 5,03E4003 
m 6 329- 388 373.70 93.38 1. 22 3.1]~003 80.90 5.17E+003 

7 388- 405 398.53 99.59 1.09 6.26E+002 137 . 64 5.63.E-t003 
B 408- 430 422 . 90 105.68 1.29 6.49E+002 174.50 7.68E+003 
9 455- 467 4 61. 62 115.37 0.87 4.65E+002 103. 7'1 3.92E+003 

10 509- 523 516 .1:ll 129 . 16 0.84 l . 59E+003 129.01 5.23E+003 
11 608- 627 616.26 154.03 1.12 7.09E+002 146.04 5 . 88E+003 
12 736- 758 744.27 186.04 1.23 l.19E+003 159.39 6.22E+003 
13 830- 846 837. 33 209.30 1.06 3.17E+003 124.63 3.94E+003 
14 B59- 873 865.0B 216.24 0.58 l. 77E+002 102.69 3.59E+003 

M 15 945- 974 954.65 238.63 1.10 3.45E+004 192. 62 2.74E+003 
m 16 945- 974 964. 59 241.12 1 . 10 3.77E+003 72.16 2.331:;+003 

17 1006- 1015 1010.41 252.57 o. 4 6 6.506+001 58.91 1.50£+003 
18 1072- 1092 1080 . 98 270.22 1.26 2 .29E+003 113 .-03 2.BBE-t003 
19 1102- 1121 1109.31 277.30 1. 34 1. 64E+003 104.78 2.65E+003 
20 114S- 1159 1152.,95 288.21 0.77 l ,59E+002 63.86 l.56E+003 
21 1172 - 1191 1180.84 295.19 1.11 2,37E+003 103.49 2.372+003 
22 1191- 1209 1200,38 300.07 1.22 2.19E+003 97.88 2.19E+003 

M 23 1302- 1339 1311. 83 327 . .94 1.17 l. 82E+003 56 . 68 l.63E+003 
Ill 24 1302- .1339 1329.56 332.37 1 . 18 2.0BE+002 33.83 l. 60E+003 

2.5 1346- 1360 1353.05 338.24 1. 21 6.87E+003 109.25 l. 75E+003 
26 1398- 1.425 1407.39 351.83 1.18 4.02E+003 12?.69 2.62E+003 
27 1628- 1642 1637.38 409.33 1.00 8.92E+002 67.55 l. 27E+003 
28 1803- 1824 1811.12 452.77 1.11 1. 891::+002 74.30 1.. 42E+003 
29 1B41- 1862 1851.50 462.86 1.15 2.07£+003 84.29 l . 34E-+003 
jO 2027- 2056 2042.34 510.58 l. 3i5 4.llE-+003 110.10 l.69E+003 
31 2243 - 2254 2248.96 562. 24 1.38 3.01E+002 43.75- 6, 44E+002 
32 2320- 2345 2332. 02 583.01 1.31 l.20E+004 133.52 1. 388+003 
33 2428- 2445 2436.40 609.10 1.36 3.33E+003 76 .12 7.57Et002 
34 2693- 2704 2698 . 26 674.57 0.56 4.37E+001 37.73 5 . 45E+002 
35 2895- 2919 2908.24 727 . 07 1.43 2. 0/1Et003 79 . 82 8.B7E+002 
36 3015- 3031 3020,27 755 . 08 l. 40 2.94E+002 47.25 6.15E+002 

M 37 3044- 3098 3052.40 763.ll 1.32 l.76Et002 23 . 31 5.96£+002 
m 38 30-44- 3098 3072.89 768.24 1.32 2.60E+002 24 . .94 5.79E+{)02 
m 39 3044- 3098 3088.11 772.04 1.32 4.24E+002 29 . 75 5.62E+-002 
M 40 31:21- 3155 3128 . 27 782.08 1.50 l.18E+002 20 . 99 4.80E+002 
m 41 3121- 3155 3141 . 66 78-5.43 1.50 4.-43E+002 29.02 4.85S+002 

-4 2 3170- 31~7 3178.76 794.71 1.41 l.42E+003 67 . 41'1 6.85Et002 
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Peak ROr ROI eeak Energy FWHM Net Peak Net Area Continuum 
~o. start end centroid (keV) (keV) Area Uncert . Counts 

M 43 3312- 3370 ;3321. 35 830.36 1.34 1. SOE:+002 19.84 3 . 90£+002 
!ti 44 3312- 3370 3342 . 19 835.57 1. 34 4 . 66E:+002 28.03 3 . 76E+002 
m 45 3312- 3370 3360 . 31 840.10 1. 34 2 . 70E+002 22.75 3 . 63E+002 

46 3431- 3452 3441. 43 860 . 38 1.58 1. 42.:+003 54.1 3 3 . 98E+002 
47 3606- 3626 3616 . 07 904 . 05 0 . 84 2.SOE+002 37 . 55 3 . 20E;+002 
48 3630- 3656 3644. 02 911 , 03 1.50 8 .41E+003 100.34 3 . 80E+002 
49 3722- 3744 3735 . 34 933 . 86 1. 18 1 . 75E+002 37 . 47 3 . 176+002 

M 50 3847- 388-9 3858 .42 964 . 64 1.57 1 . 4.6E:+003 41.46 3 . 036-t-002 
m 51 3847- 3889 3875 . 24 968 . 84 1. 57 4 . 89E+003 71. 68 2 . 58 E+002 

52 3946- 3957 3951.17 987 . 83 0 . 51 4. 53E+001 20.50 1. 49E:+002 
M SJ. 4126- 4163 4133 . 50 1033 . 41 0 . 73 4 . 50E+001 11.03 9 . 55E+D01 
m 5 4 4126- 4163 4156 . 62 1039.19 0 . 73 3 . lBE:+001 10.05 l . 09E+002 

55 4306- 4323 4314 . 04 1078 .55 1. 02 l . 33E+002 21.65 l . 94E+002 
56 4366- 438 4 4375 . 98 1094 . 04 0.43 l,12E+002 28 . 13 2 . 00E:+002 
57 4433- 4452 4442 . 55 lll0 . 68 1. 11 1 . 31E+002 28 . 50 1 . 93E:+002 
58 4467- 4493 4481. 01 1120 . 30 1.52 7 . 10E+002 44 . 83 2 .97E+002 
59 4943- 4965 4952 . 00 1238 . 05 1. 53 2 . 79E+002 36 . 08 2 . 62E+002 
60 5501- 5521 5511 . 96 1378.06 1. 26 l.7 7E+002 3l. . 36 2 . 22E+002 
61 5626- 5644 5633 . 89 1408 . 54 0 . 35 l.11E+002 22 . 78 1 . 21E+002 
62 5829- 5856 5844. 27 14 61. 14 l. Ti 1. 74E+003 52 . 07 2.13E+002 

M 63 5975- 6018 5984. 54 1496 . 21 1. 79 1. 94E+002 17 . 05 l . 09E+002 
m 64 5975- 6018 6007 . 90 1502 . 05 1. 79 1.09E+002 14. 22 1.30E+002 

65 6029- 6043 6037. 75 1509 . 52 1 . 66 5 . 23E+001 19 . 58 1 . 14Et-002 
66 6315- 6331 6323.72 1581 . 02 0.35 8 . 31E+001 21. 28 1 . l 7E+002 

M 61 6343- 6384 6354 . 29 1588 . 66 1. 86 7.03E+002 28 . 75 1 .42E+002 
rn 68 6343- 6384 6971 . 66 1593 . 00 1. 86 3 . 61E-t002 21 . 48 l.31E+002 

69 6473- 6495 648 4. 90 1621. 31 1. 75 2 . 91E+002 30 . 23 l.60E+002 
70 6511- 6535 6524. 57 1631.23 1.30 3 . 42E+002 28 . 79 1.18E+002 
71 6544- 6565 6554. 58 161lL 73 2 . 06 1.19E+002 19 . 92 7.42E+001 
72 6641- 6653 6647 . 24 1 661.90 1 . 08 4. 89E+001 14 . 60 6 . 21E+001 
73 6911- 6930 6921. 03 1730 . 36 1. 56 1.32E+002 20.29 7 . 98E+001 
7 4 7048- 7072 7060 . 90 1765 . 33 1.61 6 . 58E+002 32 . 91 l .03E+002 
75 7151- 7164 7157 . 12 17e!'l . 3a 0,3 4 l. esE+OQl 13. 10 5.55E-i,OQ1 

M = First peak in a multiplet r.egi on 
m = Other peak 1n a multip1-et r egi'On 
F = Fit ted singlet 

Errors quoted at 1.000 sigma 

• 
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Detector Name,: 
Sall\Ple Geometry: 
Sample Title : 

ERTOl 

UMllOOl-S004- 1824-01 
Nuclide Library Used: C:\GENIE2K\CAME'ILES\ERT_LTBAARY LMDA.NLB 

Nu.elide 
Name 

K-40 
Co-60 

Cs- 137 

Tl-208 

B'.i- 212 

Pb-212 

Bi-214 

Energy 
('keV) 

14 60 . 82* 
1173 .23 
1332.49 
2505 . 71 

32,06 
661.66 

72. 80 
74.97* 
84.90* 

277 . 36* 
510. 77" 
583.19* 
763 . 13* 
8"60 . 56• 

39 . 86 
727. 33* 
785 . 37" 

1620.74* 
1806.00 

74,81* 
77.11* 
87.30* 

115.18" 
238.63* 
300 .09* 

76.86* 
89.81* 

386.77 
454.77 
609.31• 
665 . 45 
703.11 
719 . 86 
768 . 36* 
786 . 10* 
806.17 
934.06* 
964 . 08* 

1051 . 96 
1120.29>-

Yield 
(%) 

10. 55 
99.85 
99,98 

0 . 10 
5.54 

84 . 99 
2. 02 
3.41 
1.51 
6.31 

22.60 
84.50 
1. 81 

12. 42 
1.06 
6. '7 4 
1.11 
1. 51 
0.09 

10. 40 
17 . 50 

7 . 81 
0 . 59 

43.30 
3.28 
0. 43 
0.24 
0.30 
0,29 

45. 49 
1. 53 
0. 48 
0.39 
4. 89 
0 . 3l 
1. 26 
3.10 
0 . 36 
0.31 

14.91 

Line MOA 
(pCi/GWET) 

l.8663E+OOO 
l . 8762E-001 
1. 7716E- 001 
O.OOOOE+OOO 
4 . 0066E+003 
2.6080£- 001 
3.2732E+001 
1.0112E+001 
l.6438E+001 
3.0481E+OOO 
l,2128E+OOO 
3.0186E-001 
7.7726E+OOO 
1. 3817E+OOO 
2 . 1413E+003 
3 . 5088E+OOO 
l. l684E+001 
l.1373E+001 
l.9320E+002 
3 . 3155E+OOO 
1. 7315E+OOO 
2. 8083£+000 
2.8979E+001 
3.1527£- 001 
.5 . 4781£+000 
6.9856£+001 
8.1599£+001 
6 . 5737.E+OOl 
6. 7183El+001 
3.7027E-001 
1. 4696£+001 
4.9276E+001 
5.519BE+001 
2 . 7979E+OOQ 
4.1085E+001 
1. 529BE+001 
5 . 2032E+OOO 
3.2101E+001 
5.4750E+001 
1.25B4E+000 

Nuclide MDA 
(pCi/GWET) 

l . 87E+O OO 
1. 77£-001 

2. 61E-Olll 

3 . 0:ZE-001 

3 . SJ.E+QOO 

3.lSE-001 

3.70E- 001 

Accivity 
(pCi/GWET) 

2 . 1572E+001 
l .1(}20E-001 
2.3658E-003 
O.OOOOE+OOO 
2.0405E+003 
1.2498£-001 

-1. 3097E+OOO 
1.142SE+002 
3.8931£+001 
1.1090E+001 
1.1248£+001 
l.0076E+001 
B. 3831E+OOO 
1. 0741E+001 
4.8171£+002 
3 . 3543£+001 
3 . 5071E+001 
2.7849£+001 
l.5144E+002 
3 . 7460E+001 
3.1569E+001 
2 . 3517E+001 
2 . 8368E+001 
3. 1283E-+001 
2.97~4E+001 
1 . 2736£+003 
4 . 9684E+002, 
l.6892E+001 

-l.7S55E~ooo 
5.270'/E+OOO 

-4.6843E-,.OOO 
1 . 4 978E+OG 1 
3.19518+001 
4 .5277l;;+OOO 
l . 2333E+002 
9 . 87DOE+OOO 
5.4959£+000 
4 . 0101£+002 

-5 . 1410£+000 
5 . 2454£+000 



L~uclide MDA Report 12/6/2016 8 : 09 : 48 PM Page 5 

Nuclide E:ne~y Yield Line MDA Nuclide MDA Activity 
Name (ke (\) lpCi/GWET) {pCi/GWET) (pCi/GWE;'l') 

+ Bi-214 1133.66 0.25 6.4621E+001 3.70E-001 -2.1567E+001 
1155 .19 1.63 1.1753£+001 5 . 3094E:t 000 
1207. 68 0.45 3.9557E+001 -1.0216E:+001 
1238.11* 5. 79 3.0BllE:,+000 s . 6SOSE+oo·o 
1280.96 1 . 43 l.3802E+001 6 . 0490Et000 
1377.67.- 4 . 00 4..2722E+000' 5.5959E+OOO 
1385.31 0. 76 2. 4768E+001 -2.48388-000 
1401. 50 1. 27 1 . 4233£+001 6.4590E+OOO 
1407 .98* 2. 1.5 S. 7 822E+OOO 6.654BE+OOD 
1509. 23* 2 .11 5.5871E+OOO 3.3436E+OOO 
1538.50 0 .38 4.6950E+00l. 9.0150£+000 
1543. 32 0.20 8 . 3135E+001 3 . l;i~21E+OOO 
1583 . 22 0.69 4.5629E+00l 2. 192 lE+OOl 
1594.73 0.25 l.3593E+002 - l. l421E+001 
1599.31 0.23 l. 0265£+002. - 1. 6378E+001 
1661.28* 1.15 7 . 8335E+OOO 6 .1 ~ l 9E+OOO 
1683.99 0 .22 8 . 2895E+001 5 . 2554 E+001 
1729 .59• 2.92 4 . 1002E+OOO 6.7374E+OOO 
1764.49" 1.5 .40 9.7520£-001 6. 4003£+000 
1847 .42 2.11 9. 5548E,t000 9 . 6866E;-001 
1873 . 16 0.22 8.0720Et001 -4.2424£1:+00] 

> 2118.55 1.14 O.OOOOE+OOO O. OOOOE:+000 
> 2204.21 5 . 08 O. OOOOE+OOO O.OQOOE+OOO 

+ Pb-214 53.28 1 . 20 1. 784BE+002. 6. 71£-001 5.0463E:+00] 
74.81.,. 6 . 44 5 . 2583£+000 5.9410£-tOOl 
77.ll* 10.80 2. 7 554£+000 S . 0236E+001 
87.30~ L84 4.4503E+OOO 3 . 7268E:+001 

242.00* 7. 43 1. 66BBE+OOO 1. 965SE+001 
258.87 0 . 52 3.4058E+001 1.0263E+001 
274.80 0 . 47 4.4790E+00l 1. 7656E+OOO 
295 . 22" 19.30 9.6075E-001 5 . 33078-i-OOO 
351. 93* 37 . 60 6.'7082E-001 s .1869E~ooo 
462.00* 0.22 8.8916E+001 5 . 5239E+002 
533 .66 0 . 19 L 06.99£+002 -2.4422E+001 
785 . 96* 1.07 1 .J.903£+001 3.5730E't001 
839 . 04 0 .59 4.2430E+001 -l. 8878Et00D 

+ ~a- 224 81.07 0.13 2.7612E+OO:l 3.08E+OOO 3 . .9216£+000 
83.78* 0.22 1. l-438E+002 2 .7090E+002 

240 . 99* 4.10 3.0793E+OOQ 3 . 6269E+001 
Ra-226 il:L.01 0.20 1. 8032E-+002 7,108+000 2.56108+000 

83. 78 ... 0.33 7.4318E+001 l.7601E+002 
94.90 0.15 1.8324E+002 5 .2834E+002 

186 .2lr 3 . 59 7.1032E+OOP l,1097E+001 
+ Jl.c-228 99.50" 1.2£ 1. 8842E.+001 6 .931::-001 l.8654E+001 

129.07* 2 . 50 8.1588E+OOO 2.26'778+001 
209.25· 3 . 97 4.851BE+OOO 2. 960BE+001 
270.24 ~ 3.55 S.6.550E+OOO 2.7061E+001 
328.00* 3.04 4 .1716Et00.0 2. 8333Ei+001 
338. 32 .. 11. 40 1.4117E+OOO 2 .9066E+001 

409.46"' 2 . 02 7 .7512E+OOO 2.4308.EfOOl 
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N □ clil;le Energy Y'ield Line MDA Nuclide MUA Activity 
~ame (keV) ( % ) (pC.i./GWET) (pCi/GWET) (pCi/GWET) 

Ac-228 463 . 00* 4. 45 4.4964E+OOO 6.93E- 001 2.7934Et001 
755 . 31· i.03 1. 7226!';+001 2 . 4439E+00l 
772.29* 1.52 9 . 0697E+OOO 2.4214E+00l 
794 . 9.4 • 4.31 S. 4113E+OOO 2,9203&+001 
835.70• 1. 70 7 . 0360E+OOO 2.5193E~001 
911. 20* 26.20 7, 16fBE- 00l 3.1250£+001 
964.79* 4.99 2.3778E+OOO 2.9704E+001 
968,96* 15.90 6.9272E-001 3.1279E+001 

1588.20* 3.06 3.7745E+OOO 3 . 2747E+OC1 
1630.62* 1.52 L0062E+001 3 .-2651E+001 

+ 'l'h-228 84 . 37* 1. 26 l.9699E+001 l . 97E+00l 4.6655E+001 
131. 61 0.13 1.91458-+-002 - l.0783E+001 
166 . 41 0.10· 1.9906E+002 9.6191E+001 
215.98~ 0 . 25 7 . 0381E:+001 2.6200E+001 

Pa-23411> 258 . 23 0.07 2.4125E+002 l . 99E+001 -6.4191E+001 
742.81 0.09 2.2725E+002 1. 8296Et002 
766,36 Q.32 7.5288£+001 -2.3780E+002 
786.27 0.05 4. 4 9S9E+002 -5.31958+000 

1001.03 0 . 85 1. 9912E+001 4.9821E t 000 
1737,77 0.02 8. 1351E:+002 - 3 . 56281::+002 

Th-234 63,~0 3.75 2. 3931.E+OOl 7.3iE+000 l.2917E+001 
92.59 4 .33 7.3141E+OOO 4 . 9093E+001 

112.81 0.22 9 . Bl 76E+001 - S.5230E+001 

+ = Nuclide identified -during the -nuclide identification .,. 
= Energy line found in the spectrum 

> = Calcula~ed MDA is zero d~e to zero counts in tfie region, or 
the region is outside the spectrum, or has not peen calculated 

@ = Ralf-life too short to be able to perform the decay correction 
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Sample TitJ,e; UMROOl- 5004-1824- 01 
Nuclide Library Used: C: \GElNIE2K\CAMFILES \ERT _ LIBRARY _LMDA. NLB 

....... . ...... . .. ... IDENTIFIED NOCLIDES . ...... . .. . ......... 
Nuclide Id Energy Yield Activity Activity 
Name Confidence (keV) (%) (pCi/GWET) Uncertainty 

K-40 0.984 1460.82• 10.55 2 .. 15724£+001 8.68110E-001 
Eu-152m 0.993 89,85* 69.90 1. 73873E+OOO 7.51674E-002 
Tl-208 0 . 972 72 . 80 @ 2.02 

74 . 97"' @ 3 . 41 1 .14247£+002 4 . 42380E+OOO 
84 . 90* @ 1. 51 3.89310E+001 2.57026£+000 

277 . 36"' 6 . 31 1.10897E+001 8.57626E-001 
510.77* @ 22.6(} 1-.12482E+001 4.95559£-001 
583 .19* 84.50 l.00758E+001 3 . 455758-001 
763'.13* @ 1.81, 8.383128+000 1.1,r964 l:1+000 
860.56* 12.42 l . 07408E+001 4. 87 582E-U01 

TL-208e 0.966 1592.53" 99.16 5.20188E-001 4. 43789£-002 
Bi-211 0.903 351,03• 13.00 1. 50256El+001 7.77185£-001 
Bi-212 0.948 39,e6 @ 1.06 

727 .33 + 6.74 3 . 35433E+001 1. 44636E+OOO 
785.37" l.11 3 . 50715E+001 2.47473E+OOO 

1620 .74* l.51 2 . 78494E+001 3.0347BE+OOO 
1806.00 @ 0.09 

Pb-212 Q. 999 74 . 81* 10. 40 3 .74599E+001 L80875E+000 
77.11* 17. 50 3.156888+001- l.47983E+OOO 
87,30* 7. 81- 2 . 35174E+001- 1.20631t+OOO 

115.18* @ 0.59 2. 83·680E+001- 6.40490E+OOO 
238 . 63* 43.30 3.12835Et00.l l. 41855,E:+OOO 
300 . Q9>c 3.28 2.97442E+001- 1. 80843E+OOO 

Bi-214 0.800 76. 86* @ 0.43 l.27359E+00'.3 6.12427Et001 
89.81" @ 0 .24 4. 968-41Et002 2.79107E+001 

386 . 77 @ 0.30 
454.77 @ 0 .29 
609.31" 45. 4 9 S . 27065E+OOO t . 01445E-001 
665. 45 @ 1.53 
703 . 11 @ 0 . 48 
719.86 @ 0.39 
768. 36* 4. 89 4 . 52772:t+OOO 4.48224E:- 001 
786.10* @ Q.31 1. 2-3327E+ooi 2.16833~001 
806.17 @ 1.26 
934. 06~ 3.10 5.49589Et000 l.18353E'f<000 
964.08* @ 0.36 4.01006E+002 l.98217E+001 

1051.96 @ 0.31 
1120 . 29* 14.91 5.24544E+OOO 3.553BBE-001 
1133.66 @ 0.25 
1155.19 @. l.63 
1207. 68 @ 0.45 
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Nuclide Id Energy 'field Activi ty Activity 
Name co·nfidence ( lcelf) (t) (pCi/GWET) Uncertainty 

Bi-214 o. 800 1238 .11-. 5.79 5.68046E+OOO 7 . 51896E- 001 
1280 . 96 @_ 1.43 
1377 . 67* 4.00 5.59593E+OOO 1. 00695E+OOO 
1385.31 @ 0. 76 
1401.50 @ 1. 27 
1407.98* @ 2.15 6. 65477E+OOO 1.38,:L92E+OOO 
1509 . 23• @_ 2 . 11 3.34356E-;,OOO 1. 25 703E+OOO 
1538 . 50 @_ 0.38 
1543 . 32 @ 0 . 20 
1583 . 22 @ 0 . 69 
1594 . 73 @ 0 . 25 
1599 . 31 @ 0 . 23 
1661. 28* @ 1 .15 6 , 14191Et000 1. 8 4 989E-;,OOO 
1683 . 99 @ 0 . 22 
1729 . 59* @ 2.92 6,73740E+OOO 1. 05814Et000 
1764 . 49'* 15 . 40 6,400296+000 3.92809E- 001. 
1847 . 42 @ 2.11 
1873.16 @ 0 .22 
2118 . 55 @ 1.14 
2204,21 @ 5.08 

Pb-214 0.950 53,28 @ 1 . 20 
74,81* 6.44 5.94098E+001 3.00749E+OOO 
77 . 11* 10.80 5.02361E+001 2 . 63575E+OOO 
87 . 30.- 4.84 3.72683E+001 2.03770E+OOO 

242 . 00 ... 7 . 43 1.96552E+001 9.85026E-00). 
258 , 87 @ 0.52 
274 . 80 @ 0 . 47 
295 . 22* 19 . 30 5.33065E+OOO 3 . 21663E-001 
351. 93"' 37 . 60 5 . 18687E+OOO 2 . 63202E- 001 
462 . 00"' @ 0.22 5. 5l38 8B+002 3. 7 364 9E+001 
533.66 @ 0 . 19 
785 . 96• @ 1.07 3,57303E+00l 3. 65916E+OOO 
839 . 04 @ 0.59 

Ra-224 0 . 953 81.07 @ 0.13 
83 . 79..- @ 0 . 22 2 . 709020+002 2.04848E+001 

240 . 99"'" 4.10 3 . 62692E+001 L 79197E+OOO 
Ra-226 0 . 875 "81 . 07 @ 0.20 

83 . 78~ @ 0.33 l,76012E+002 1.32854E+001 
94.90 @ 0.15 

186 . 21-- 3 .59 1. 10967E+001 l . 64208E+OOO 
1\c- 228 0 . 995 99 . 50•@ 1.26 l.86537E+001 4 . 18011£+000 

129 . 07*@ 2.50 2. 26766£+001 2.05882E+OOO 
209 . 25* 3 . 97 2 . 96075E+00l 2 . 02041E+OOO 
270 . 24 .. 3 . 55 2.70614E+00l 1 . 91021E+OOO 
328 . 00* 3 . 04 2 . 83329E+00l 1. 74283E+OOO 
338 . 32* 11 . 40 2 . 906S6E+00l 1. 58221Ec+OOO 
409 . 46* @ 2 . 02 2. 43082E+001 2.16901£+000 
463 . 00* 4 . 45 2 . 79337E+001 2.13209E+OOO 
755.31* @ 1.03 2 . 44385E+001 4.08379E+D00 
772 . 29* @ 1. 52 2.42137E+001 2 . 04118E+OOO 
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Nuclide Id Energy 'l'ield Activity Activity 
Name Confidence (ke.V) (%) (pCi/GWET) Uncertaim:.y 

Ac- 228 0.995 794 . 94* 4.31 2.92029E+001 1.82549E+OOO 
835.70* @ 1.70 2. 51929E:+001 1.93009E+OOO 
911.20;,- 26,20 3. 12500£:::+001 1.25633£:::+000 
964.79* 4.'99 2. 9703·6E+001 1. 48848E+000 
968. 96-.\ 15. 90 3 . 12788E+001 1. 30904E+OOO 

1588.20-. 3.06 3.27467E+001 2.03197E+OOO 
1630.62* @ 1.52 3.26510E+001 3.15612£+000 

'l'h- 228 0 .754 84 . 37-lr 1.26 4. 66554E+001 3.16801E+OOO 
131.61 @ 0.13 
166.41 @ 0.10 
215. 98* 0.25 2 . 62000E+001 l. 522668+001 

'l'h- 231 0.830 81.23 @ 0.90 
84 . 21* 6.60 8.74708E+OOO 7 . 83920E-001 
89.95• @ 1.00 1.212276+002 8.90440E-.OOO 

• = Energy line found in thEl spectrum. 
@=Energy line not used for Weighted Mean Ac~ivity 
Energy Tolerance : 1 . 0QO keV 
Nuclide confidence index th~eshold = 0.45 
Errors quoted at. 1.000 sigma 
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X 
X 

X 
X 

Nuclide Wt mean Wt mean 
Nuclide Id Activity Activity 
Name Confidence (pCi/GWET) Oncertai.nty 

K- 40 0.984 
Mn-54 0.918 

.2 . 157242E+001 8.681097E- 001 

Cd-109 o. 925 
E:u-152m 0.993 l. 718890E+O.OO 8.470430£-002 
Eu-155 0.913 
Tm-170 0.992 
Tl-208 @ 0.972 1. 041725&+001 2.609429£-001 
TL-208e 0 . 966 5.201880E- 001 4 . 437893E-002 
Bi-211 0.903 3.998359E-001 l . 169626E+OOO 
Bi-212 @ 0.948 3 .183252E+001 l.083400E+OOO 
!:?b-212 @ 0.999 2 . 647013E+001 5.810399E-001 
Bl-214 @ 0.800 S . .370667E+OOO 1.44l2l5E- 001 
Pb-214 @ 0.950 S.048845E+OOO 3 . 111100E-001 
Ra-224 @ 0.953 2.695270Et001 1.828955E+000 
Ra-226 @ 0.875 1.109668£+001 1.63l576E+000 
Ac- 228 @ 0.995 3.Q02992E+001 3.845743E-001 
Th-228 @ 0.754 2.620002E+001 l.522348E:t00l 
Th-231 @ 0 . 830 7.274371E-002 2 . 914293Et-OOO 

? = Nuclide is part. of an undetermined solution 
X = Nuclide rejected J;,y t.he interference analysis 
@ = Nuclide contair,s energy lines not used in Weighted Me.an Acti vity 

Errors quoted at l.000 siCJTlla 
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••+*,..._.'it 1/t !k 4, 0 N I O E N T ! F I E D PE AK S lr1Uc. * **._, 1' ~ * 

Peak Locate Performed on: 12/6/2016 8:09:46 PM 
Pea" Locate From Channel: 100 
Peak Locate To Channel : 8192 

Peak Energy Eleak Si:.r.e in Peak CPS Peak Te l. 
No . ( keV) Counts per Second % Uncertainty Type Nucli de 

III 6 93. 38 4-. 2957E-001 2,62 Tel. Th-227 
Th-234 

a 105. 68 9.0l96E-002 26 . 87 ToL Np-239 
11 154.03 9 . 8439E- D02 20.61 Sum 
17 252.57 9 . 0335E- 003 90 . 57 
20 288 . 21 2 . 2043E- 002 40. 24 Te l. Pm- 148x 

Ra- 223 
m 24 332 . 37 2 . 8868E- 002 16. 28 Sum 

28 452 . 77 2 . 6198.E-002 39.39 sum 
31 562.24 4 . 1!362E-002 14 . 52 Sum 
34 674.57 6.0688.E- 003 86. 35 

M 40 782. OB 1 . 6412E- 002 17 .16 
M 43 830.36 2 . 08868-002 13.19 Sum 
m 45 840.10 3.7493E-002 B. 43 Sum 

47 904.05 3. 4776E- 002 15.00 Sum 
52 987.83 6.2956E-003 45.22 Sum 

M 53 1033.41 6.2&24E-003 24.51 Sum 
m 54 1039.19 4.4129E-003 31.64 Sum 

55 1078 . 55 l. 848.6E- 002 20.78 S- Esc. 
56 1094.04 l.5538E-002 25.14 Sum 
57 1110 . 68 1. 8141E- 002 21.82 S- Esc. 

M 63 1496 . 21 2 . 6883E- 002 8.81 Swn 
m 64 1502 . 05 l . SllOE-002 13.07 

66 1581.02 1.1541E-002 2.5.61 Sum 
71. 1638.73 1.6502E-002 16.77 SUl)l 

75 1789 . 38 2,56578- 003 70.92 Sum 

M = First peak in a multiplet region 
m = Other peak in a mulciplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 
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February 27, 2017

LIMS USE: FR - SMITA SUMBALY

LIMS OBJECT ID: 30204854

30204854

Project:

Pace Project No.:

RE:

Smita Sumbaly
Weston Solutions, Inc
1090 King Georges Post Road
Edison, NJ 08837

Case#: 416

Dear Smita Sumbaly:

Enclosed are the analytical results for sample(s) received by the laboratory on December 08, 2016.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris

carin.ferris@pacelabs.com

Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:

Project:

30204854

Case#: 416

Pennsylvania Certification IDs

1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601

L-A-B DOD-ELAP Accreditation #: L2417

Alabama Certification #: 41590

Arizona Certification #: AZ0734

Arkansas Certification

California Certification #: 04222CA

Colorado Certification

Connecticut Certification #: PH-0694

Delaware Certification

Florida/TNI Certification #: E87683

Georgia Certification #: C040

Guam Certification

Hawaii Certification

Idaho Certification

Illinois Certification

Indiana Certification

Iowa Certification #: 391

Kansas/TNI Certification #: E-10358

Kentucky Certification #: 90133

Louisiana DHH/TNI Certification #: LA140008

Louisiana DEQ/TNI Certification #: 4086

Maine Certification #: PA00091

Maryland Certification #: 308

Massachusetts Certification #: M-PA1457

Michigan/PADEP Certification

Missouri Certification #: 235

Montana Certification #: Cert 0082

Nebraska Certification #: NE-05-29-14

Nevada Certification #: PA014572015-1

New Hampshire/TNI Certification #: 2976

New Jersey/TNI Certification #: PA 051

New Mexico Certification #: PA01457

New York/TNI Certification #: 10888

North Carolina Certification #: 42706

North Dakota Certification #: R-190

Oregon/TNI Certification #: PA200002

Pennsylvania/TNI Certification #: 65-00282

Puerto Rico Certification #: PA01457

Rhode Island Certification #: 65-00282

South Dakota Certification

Tennessee Certification #: TN2867

Texas/TNI Certification #: T104704188-14-8

Utah/TNI Certification #: PA014572015-5

USDA Soil Permit #: P330-14-00213

Vermont Dept. of Health: ID# VT-0282

Virgin Island/PADEP Certification

Virginia/VELAP Certification #: 460198

Washington Certification #: C868

West Virginia DEP Certification #: 143

West Virginia DHHR Certification #: 9964C

Wisconsin Certification

Wyoming Certification #: 8TMS-L
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SAMPLE SUMMARY

Pace Project No.:

Project:

30204854

Case#: 416

Lab ID Sample ID Matrix Date Collected Date Received

30204854001 UMR001-S001-0006-01 Solid 11/18/16 09:58 12/08/16 10:20

30204854002 UMR001-S001-0612-01 Solid 11/18/16 09:55 12/08/16 10:20

30204854003 UMR001-S001-0612-01 Solid 11/18/16 09:55 12/08/16 10:20

30204854004 UMR001-S001-0612-02 Solid 11/18/16 09:55 12/08/16 10:20

30204854005 UMR001-S001-1218-01 Solid 11/18/16 09:50 12/08/16 10:20

30204854006 UMR001-S001-1824-01 Solid 11/18/16 09:45 12/08/16 10:20

30204854007 UMR001-S002-0006-01 Solid 11/18/16 10:40 12/08/16 10:20

30204854008 UMR001-S002-0612-01 Solid 11/18/16 10:38 12/08/16 10:20

30204854009 UMR001-S002-1218-01 Solid 11/18/16 10:35 12/08/16 10:20

30204854010 UMR001-S002-1824-01 Solid 11/18/16 10:30 12/08/16 10:20

30204854011 UMR001-S003-0006-01 Solid 11/18/16 11:25 12/08/16 10:20

30204854012 UMR001-S003-0612-01 Solid 11/18/16 11:22 12/08/16 10:20

30204854013 UMR001-S003-1218-01 Solid 11/18/16 11:18 12/08/16 10:20

30204854014 UMR001-S003-1824-01 Solid 11/18/16 11:15 12/08/16 10:20

30204854015 UMR001-S004-0006-01 Solid 11/18/16 12:30 12/08/16 10:20

30204854016 UMR001-S004-0612-01 Solid 11/18/16 12:25 12/08/16 10:20

30204854017 UMR001-S004-1218-01 Solid 11/18/16 12:22 12/08/16 10:20

30204854018 UMR001-S004-1824-01 Solid 11/18/16 12:20 12/08/16 10:20
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

30204854

Case#: 416

Lab ID Sample ID Method

Analytes

ReportedAnalysts

30204854001 UMR001-S001-0006-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854002 UMR001-S001-0612-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854003 UMR001-S001-0612-01 HSL-300 3LAL

30204854004 UMR001-S001-0612-02 HSL-300 3LAL

30204854005 UMR001-S001-1218-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854006 UMR001-S001-1824-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854007 UMR001-S002-0006-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854008 UMR001-S002-0612-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854009 UMR001-S002-1218-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854010 UMR001-S002-1824-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854011 UMR001-S003-0006-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854012 UMR001-S003-0612-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854013 UMR001-S003-1218-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854014 UMR001-S003-1824-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854015 UMR001-S004-0006-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854016 UMR001-S004-0612-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854017 UMR001-S004-1218-01 EPA 901.1 11MAH

HSL-300 6LAL

30204854018 UMR001-S004-1824-01 EPA 901.1 11MAH

HSL-300 6LAL
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PROJECT NARRATIVE

Pace Project No.:

Project:

30204854

Case#: 416

Method:

Client: Weston Solutions, Inc. (NJ)

EPA 901.1

Date: February 27, 2017

Description: 901.1 Gamma Spec INGROWTH

General Information:

16 samples were analyzed for EPA 901.1.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:

Project:

30204854

Case#: 416

Method:

Client: Weston Solutions, Inc. (NJ)

HSL-300

Date: February 27, 2017

Description: HSL300(AS) Actinides

General Information:

18 samples were analyzed for HSL-300.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

Analyte Comments:

QC Batch: 248114

1c: The alpha spectroscopy spectrum for this analyte extended outside of the established region of interest for analysis.  Results
may be considered biased low.  The high activity of the sample contributed to the spectral resolution issue.  The spectrum did not
overlap with any other identified regions.

• UMR001-S004-0006-01  (Lab ID: 30204854015)

• Thorium-228

• Thorium-230

• Thorium-232

• UMR001-S004-0612-01  (Lab ID: 30204854016)

• Thorium-228

• Thorium-230

• Thorium-232

• UMR001-S004-1218-01  (Lab ID: 30204854017)

• Thorium-228

• Thorium-230

• Thorium-232

• UMR001-S004-1824-01  (Lab ID: 30204854018)

• Thorium-228

• Thorium-230

• Thorium-232

N2: The lab does not hold NELAC/TNI accreditation for this parameter.

• BLANK  (Lab ID: 1220308)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234
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PROJECT NARRATIVE

Pace Project No.:

Project:

30204854

Case#: 416

Method:

Client: Weston Solutions, Inc. (NJ)

HSL-300

Date: February 27, 2017

Description: HSL300(AS) Actinides

Analyte Comments:

QC Batch: 248114

N2: The lab does not hold NELAC/TNI accreditation for this parameter.

• BLANK  (Lab ID: 1220308)

• Uranium-238

• U-235/236

• UMR001-S001-0006-01  (Lab ID: 30204854001)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S001-0612-01  (Lab ID: 30204854002)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S001-0612-01  (Lab ID: 30204854003)

• Thorium-230

• U-233/234

• Uranium-238

• UMR001-S001-0612-02  (Lab ID: 30204854004)

• Thorium-230

• U-233/234

• Uranium-238

• UMR001-S001-1218-01  (Lab ID: 30204854005)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S001-1824-01  (Lab ID: 30204854006)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S002-0006-01  (Lab ID: 30204854007)

• Thorium-228

• Thorium-230

• Thorium-232
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PROJECT NARRATIVE

Pace Project No.:

Project:

30204854

Case#: 416

Method:

Client: Weston Solutions, Inc. (NJ)

HSL-300

Date: February 27, 2017

Description: HSL300(AS) Actinides

Analyte Comments:

QC Batch: 248114

N2: The lab does not hold NELAC/TNI accreditation for this parameter.

• UMR001-S002-0006-01  (Lab ID: 30204854007)

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S002-0612-01  (Lab ID: 30204854008)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S002-1218-01  (Lab ID: 30204854009)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S002-1824-01  (Lab ID: 30204854010)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S003-0006-01  (Lab ID: 30204854011)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S003-0612-01  (Lab ID: 30204854012)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S003-1218-01  (Lab ID: 30204854013)

• Thorium-228

• Thorium-230

• Thorium-232
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PROJECT NARRATIVE

Pace Project No.:

Project:

30204854

Case#: 416

Method:

Client: Weston Solutions, Inc. (NJ)

HSL-300

Date: February 27, 2017

Description: HSL300(AS) Actinides

Analyte Comments:

QC Batch: 248114

N2: The lab does not hold NELAC/TNI accreditation for this parameter.

• UMR001-S003-1218-01  (Lab ID: 30204854013)

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S003-1824-01  (Lab ID: 30204854014)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S004-0006-01  (Lab ID: 30204854015)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S004-0612-01  (Lab ID: 30204854016)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S004-1218-01  (Lab ID: 30204854017)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

• UMR001-S004-1824-01  (Lab ID: 30204854018)

• Thorium-228

• Thorium-230

• Thorium-232

• U-233/234

• Uranium-238

• U-235/236

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S001-0006-01 Lab ID: 30204854001 Collected: 11/18/16 09:58 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 2.423 ± 1.802   (2.030)
C:NA T:NA

pCi/g 02/21/17 15:23 14913-49-6EPA 901.1

Cesium-137 0.489 ± 0.159   (0.078)
C:NA T:NA

pCi/g 02/21/17 15:23 10045-97-3EPA 901.1

Lead-212 1.228 ± 0.326   (0.302)
C:NA T:NA

pCi/g 02/21/17 15:23 15092-94-1EPA 901.1

Potassium-40 17.298 ± 3.990   (1.667)
C:NA T:NA

pCi/g 02/21/17 15:23 13966-00-2EPA 901.1

Protactinium-234M 0.000 ± 4.030   (24.690)
C:NA T:NA

pCi/g 02/21/17 15:23 15100-28-4EPA 901.1

Radium-226 1.326 ± 0.371   (0.212)
C:NA T:NA

pCi/g 02/21/17 15:23 13982-63-3 RaEPA 901.1

Radium-228 1.248 ± 0.564   (0.645)
C:NA T:NA

pCi/g 02/21/17 15:23 15262-20-1EPA 901.1

Thallium-208 0.387 ± 0.214   (0.209)
C:NA T:NA

pCi/g 02/21/17 15:23 14913-50-9EPA 901.1

Thorium-228 2.974 ± 5.663   (13.080)
C:NA T:NA

pCi/g 02/21/17 15:23 14274-82-9EPA 901.1

Thorium-234 0.509 ± 2.833   (3.680)
C:NA T:NA

pCi/g 02/21/17 15:23 15065-10-8EPA 901.1

Uranium-235 0.000 ± 0.665   (2.546)
C:NA T:NA

pCi/g 02/21/17 15:23 15117-96-1EPA 901.1

Thorium-228 1.22 ± 0.367   (0.254)
C:NA T:78%

pCi/g 02/08/17 11:14 14274-82-9 N2HSL-300

Thorium-230 1.31 ± 0.364   (0.136)
C:NA T:78%

pCi/g 02/08/17 11:14 14269-63-7 N2HSL-300

Thorium-232 0.668 ± 0.237   (0.087)
C:NA T:78%

pCi/g 02/08/17 11:14 7440-29-1 N2HSL-300

U-233/234 0.823 ± 0.239   (0.116)
C:NA T:108%

pCi/g 02/07/17 15:12 N2HSL-300

U-235/236 0.095 ± 0.081   (0.082)
C:NA T:108%

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 0.709 ± 0.216   (0.092)
C:NA T:108%

pCi/g 02/07/17 15:12 N2HSL-300

Sample: UMR001-S001-0612-01 Lab ID: 30204854002 Collected: 11/18/16 09:55 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• One jar arrived broken.Comments:

Method

PWS: Site ID: Sample Type:

Bismuth-212 1.070 ± 1.083   (2.974)
C:NA T:NA

pCi/g 02/21/17 15:44 14913-49-6EPA 901.1

Cesium-137 0.299 ± 0.095   (0.046)
C:NA T:NA

pCi/g 02/21/17 15:44 10045-97-3EPA 901.1

Lead-212 1.425 ± 0.323   (0.270)
C:NA T:NA

pCi/g 02/21/17 15:44 15092-94-1EPA 901.1

Potassium-40 17.073 ± 4.240   (2.589)
C:NA T:NA

pCi/g 02/21/17 15:44 13966-00-2EPA 901.1

Protactinium-234M 13.308 ± 7.356   (6.373)
C:NA T:NA

pCi/g 02/21/17 15:44 15100-28-4EPA 901.1

Radium-226 1.353 ± 0.322   (0.288)
C:NA T:NA

pCi/g 02/21/17 15:44 13982-63-3 RaEPA 901.1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601

(724)850-5600

Page 10 of 30
Page 12 of 494

-aceAnalytical 
MWli~ 



#=ARR#

ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S001-0612-01 Lab ID: 30204854002 Collected: 11/18/16 09:55 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• One jar arrived broken.Comments:

Method

PWS: Site ID: Sample Type:

Radium-228 1.922 ± 0.484   (0.210)
C:NA T:NA

pCi/g 02/21/17 15:44 15262-20-1EPA 901.1

Thallium-208 0.551 ± 0.177   (0.136)
C:NA T:NA

pCi/g 02/21/17 15:44 14913-50-9EPA 901.1

Thorium-228 1.060 ± 11.237   (14.260)
C:NA T:NA

pCi/g 02/21/17 15:44 14274-82-9EPA 901.1

Thorium-234 3.583 ± 3.207   (5.115)
C:NA T:NA

pCi/g 02/21/17 15:44 15065-10-8EPA 901.1

Uranium-235 0.000 ± 0.574   (2.394)
C:NA T:NA

pCi/g 02/21/17 15:44 15117-96-1EPA 901.1

Thorium-228 1.26 ± 0.380   (0.259)
C:NA T:79%

pCi/g 02/08/17 11:14 14274-82-9 N2HSL-300

Thorium-230 0.892 ± 0.289   (0.129)
C:NA T:79%

pCi/g 02/08/17 11:14 14269-63-7 N2HSL-300

Thorium-232 0.861 ± 0.281   (0.091)
C:NA T:79%

pCi/g 02/08/17 11:14 7440-29-1 N2HSL-300

U-233/234 0.697 ± 0.236   (0.148)
C:NA T:93%

pCi/g 02/07/17 15:12 N2HSL-300

U-235/236 0.019 ± 0.073   (0.153)
C:NA T:93%

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 0.960 ± 0.287   (0.157)
C:NA T:93%

pCi/g 02/07/17 15:12 N2HSL-300

Sample: UMR001-S001-0612-01 Lab ID: 30204854003 Collected: 11/18/16 09:55 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Thorium-230 91 %REC +/- NA  (NA)
C:NA T:NA

pCi/g 02/08/17 11:14 14269-63-7 N2HSL-300

U-233/234 98 %REC +/- NA  (NA)
C:NA T:NA

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 90 %REC +/- NA  (NA)
C:NA T:NA

pCi/g 02/07/17 15:12 N2HSL-300

Sample: UMR001-S001-0612-02 Lab ID: 30204854004 Collected: 11/18/16 09:55 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Thorium-230 95 %REC    4.3 RPD +/- NA
(NA)
C:NA T:NA

pCi/g 02/08/17 11:14 14269-63-7 N2HSL-300

U-233/234 94 %REC    4.3 RPD +/- NA
(NA)
C:NA T:NA

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 91 %REC    1.1 RPD +/- NA
(NA)
C:NA T:NA

pCi/g 02/07/17 15:12 N2HSL-300
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S001-1218-01 Lab ID: 30204854005 Collected: 11/18/16 09:50 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 0.000 ± 1.761   (3.747)
C:NA T:NA

pCi/g 02/21/17 15:45 14913-49-6EPA 901.1

Cesium-137 0.000 ± 0.027   (0.178)
C:NA T:NA

pCi/g 02/21/17 15:45 10045-97-3EPA 901.1

Lead-212 1.605 ± 0.358   (0.264)
C:NA T:NA

pCi/g 02/21/17 15:45 15092-94-1EPA 901.1

Potassium-40 29.001 ± 5.508   (1.495)
C:NA T:NA

pCi/g 02/21/17 15:45 13966-00-2EPA 901.1

Protactinium-234M 8.501 ± 14.801   (17.230)
C:NA T:NA

pCi/g 02/21/17 15:45 15100-28-4EPA 901.1

Radium-226 1.252 ± 0.361   (0.574)
C:NA T:NA

pCi/g 02/21/17 15:45 13982-63-3 RaEPA 901.1

Radium-228 2.567 ± 0.629   (0.382)
C:NA T:NA

pCi/g 02/21/17 15:45 15262-20-1EPA 901.1

Thallium-208 0.400 ± 0.268   (0.278)
C:NA T:NA

pCi/g 02/21/17 15:45 14913-50-9EPA 901.1

Thorium-228 4.039 ± 7.337   (9.359)
C:NA T:NA

pCi/g 02/21/17 15:45 14274-82-9EPA 901.1

Thorium-234 3.483 ± 2.714   (3.128)
C:NA T:NA

pCi/g 02/21/17 15:45 15065-10-8EPA 901.1

Uranium-235 0.510 ± 0.605   (2.217)
C:NA T:NA

pCi/g 02/21/17 15:45 15117-96-1EPA 901.1

Thorium-228 1.51 ± 0.411   (0.198)
C:NA T:79%

pCi/g 02/08/17 11:14 14274-82-9 N2HSL-300

Thorium-230 0.999 ± 0.305   (0.165)
C:NA T:79%

pCi/g 02/08/17 11:14 14269-63-7 N2HSL-300

Thorium-232 1.08 ± 0.316   (0.046)
C:NA T:79%

pCi/g 02/08/17 11:14 7440-29-1 N2HSL-300

U-233/234 1.23 ± 0.319   (0.138)
C:NA T:97%

pCi/g 02/07/17 15:12 N2HSL-300

U-235/236 0.081 ± 0.080   (0.106)
C:NA T:97%

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 0.991 ± 0.275   (0.081)
C:NA T:97%

pCi/g 02/07/17 15:12 N2HSL-300

Sample: UMR001-S001-1824-01 Lab ID: 30204854006 Collected: 11/18/16 09:45 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 1.763 ± 2.337   (2.360)
C:NA T:NA

pCi/g 02/21/17 16:01 14913-49-6EPA 901.1

Cesium-137 -0.003 ± 0.148   (0.162)
C:NA T:NA

pCi/g 02/21/17 16:01 10045-97-3EPA 901.1

Lead-212 1.541 ± 0.333   (0.273)
C:NA T:NA

pCi/g 02/21/17 16:01 15092-94-1EPA 901.1

Potassium-40 27.280 ± 4.720   (1.255)
C:NA T:NA

pCi/g 02/21/17 16:01 13966-00-2EPA 901.1

Protactinium-234M 2.305 ± 15.326   (16.060)
C:NA T:NA

pCi/g 02/21/17 16:01 15100-28-4EPA 901.1

Radium-226 1.516 ± 0.334   (0.236)
C:NA T:NA

pCi/g 02/21/17 16:01 13982-63-3 RaEPA 901.1
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S001-1824-01 Lab ID: 30204854006 Collected: 11/18/16 09:45 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-228 1.546 ± 0.394   (0.402)
C:NA T:NA

pCi/g 02/21/17 16:01 15262-20-1EPA 901.1

Thallium-208 0.728 ± 0.182   (0.098)
C:NA T:NA

pCi/g 02/21/17 16:01 14913-50-9EPA 901.1

Thorium-228 2.949 ± 11.117   (13.890)
C:NA T:NA

pCi/g 02/21/17 16:01 14274-82-9EPA 901.1

Thorium-234 2.952 ± 1.438   (5.548)
C:NA T:NA

pCi/g 02/21/17 16:01 15065-10-8EPA 901.1

Uranium-235 0.000 ± 0.732   (2.158)
C:NA T:NA

pCi/g 02/21/17 16:01 15117-96-1EPA 901.1

Thorium-228 1.23 ± 0.385   (0.312)
C:NA T:69%

pCi/g 02/08/17 11:14 14274-82-9 N2HSL-300

Thorium-230 1.34 ± 0.379   (0.146)
C:NA T:69%

pCi/g 02/08/17 11:14 14269-63-7 N2HSL-300

Thorium-232 1.59 ± 0.422   (0.093)
C:NA T:69%

pCi/g 02/08/17 11:14 7440-29-1 N2HSL-300

U-233/234 1.37 ± 0.347   (0.121)
C:NA T:92%

pCi/g 02/07/17 15:12 N2HSL-300

U-235/236 0.070 ± 0.083   (0.143)
C:NA T:92%

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 1.30 ± 0.333   (0.083)
C:NA T:92%

pCi/g 02/07/17 15:12 N2HSL-300

Sample: UMR001-S002-0006-01 Lab ID: 30204854007 Collected: 11/18/16 10:40 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 3.645 ± 1.611   (1.304)
C:NA T:NA

pCi/g 02/21/17 16:02 14913-49-6EPA 901.1

Cesium-137 0.083 ± 0.164   (0.188)
C:NA T:NA

pCi/g 02/21/17 16:02 10045-97-3EPA 901.1

Lead-212 3.243 ± 0.572   (0.325)
C:NA T:NA

pCi/g 02/21/17 16:02 15092-94-1EPA 901.1

Potassium-40 6.619 ± 2.015   (1.271)
C:NA T:NA

pCi/g 02/21/17 16:02 13966-00-2EPA 901.1

Protactinium-234M 0.166 ± 15.598   (18.820)
C:NA T:NA

pCi/g 02/21/17 16:02 15100-28-4EPA 901.1

Radium-226 1.670 ± 0.404   (0.222)
C:NA T:NA

pCi/g 02/21/17 16:02 13982-63-3 RaEPA 901.1

Radium-228 3.547 ± 0.673   (0.506)
C:NA T:NA

pCi/g 02/21/17 16:02 15262-20-1EPA 901.1

Thallium-208 1.133 ± 0.265   (0.148)
C:NA T:NA

pCi/g 02/21/17 16:02 14913-50-9EPA 901.1

Thorium-228 0.000 ± 3.938   (12.120)
C:NA T:NA

pCi/g 02/21/17 16:02 14274-82-9EPA 901.1

Thorium-234 1.484 ± 2.819   (3.538)
C:NA T:NA

pCi/g 02/21/17 16:02 15065-10-8EPA 901.1

Uranium-235 0.460 ± 1.491   (1.884)
C:NA T:NA

pCi/g 02/21/17 16:02 15117-96-1EPA 901.1

Thorium-228 2.45 ± 0.586   (0.203)
C:NA T:77%

pCi/g 02/08/17 11:14 14274-82-9 N2HSL-300
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S002-0006-01 Lab ID: 30204854007 Collected: 11/18/16 10:40 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Thorium-230 0.910 ± 0.303   (0.227)
C:NA T:77%

pCi/g 02/08/17 11:14 14269-63-7 N2HSL-300

Thorium-232 2.33 ± 0.549   (0.109)
C:NA T:77%

pCi/g 02/08/17 11:14 7440-29-1 N2HSL-300

U-233/234 0.917 ± 0.275   (0.202)
C:NA T:100%

pCi/g 02/07/17 15:12 N2HSL-300

U-235/236 0.061 ± 0.075   (0.123)
C:NA T:100%

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 0.943 ± 0.271   (0.117)
C:NA T:100%

pCi/g 02/07/17 15:12 N2HSL-300

Sample: UMR001-S002-0612-01 Lab ID: 30204854008 Collected: 11/18/16 10:38 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 1.655 ± 1.402   (1.579)
C:NA T:NA

pCi/g 02/21/17 16:36 14913-49-6EPA 901.1

Cesium-137 0.040 ± 0.105   (0.114)
C:NA T:NA

pCi/g 02/21/17 16:36 10045-97-3EPA 901.1

Lead-212 1.069 ± 0.270   (0.277)
C:NA T:NA

pCi/g 02/21/17 16:36 15092-94-1EPA 901.1

Potassium-40 10.112 ± 2.253   (1.009)
C:NA T:NA

pCi/g 02/21/17 16:36 13966-00-2EPA 901.1

Protactinium-234M 4.326 ± 11.663   (12.280)
C:NA T:NA

pCi/g 02/21/17 16:36 15100-28-4EPA 901.1

Radium-226 2.334 ± 0.432   (0.174)
C:NA T:NA

pCi/g 02/21/17 16:36 13982-63-3 RaEPA 901.1

Radium-228 1.645 ± 0.410   (0.170)
C:NA T:NA

pCi/g 02/21/17 16:36 15262-20-1EPA 901.1

Thallium-208 0.370 ± 0.122   (0.096)
C:NA T:NA

pCi/g 02/21/17 16:36 14913-50-9EPA 901.1

Thorium-228 10.586 ± 8.458   (11.070)
C:NA T:NA

pCi/g 02/21/17 16:36 14274-82-9EPA 901.1

Thorium-234 2.722 ± 2.422   (4.809)
C:NA T:NA

pCi/g 02/21/17 16:36 15065-10-8EPA 901.1

Uranium-235 0.000 ± 0.848   (1.895)
C:NA T:NA

pCi/g 02/21/17 16:36 15117-96-1EPA 901.1

Thorium-228 1.22 ± 0.396   (0.324)
C:NA T:76%

pCi/g 02/08/17 11:14 14274-82-9 N2HSL-300

Thorium-230 1.84 ± 0.484   (0.170)
C:NA T:76%

pCi/g 02/08/17 11:14 14269-63-7 N2HSL-300

Thorium-232 0.818 ± 0.287   (0.122)
C:NA T:76%

pCi/g 02/08/17 11:14 7440-29-1 N2HSL-300

U-233/234 1.77 ± 0.437   (0.152)
C:NA T:93%

pCi/g 02/07/17 15:12 N2HSL-300

U-235/236 0.153 ± 0.125   (0.158)
C:NA T:93%

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 1.72 ± 0.429   (0.152)
C:NA T:93%

pCi/g 02/07/17 15:12 N2HSL-300
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S002-1218-01 Lab ID: 30204854009 Collected: 11/18/16 10:35 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 2.626 ± 2.788   (2.931)
C:NA T:NA

pCi/g 02/21/17 16:37 14913-49-6EPA 901.1

Cesium-137 0.024 ± 0.124   (0.151)
C:NA T:NA

pCi/g 02/21/17 16:37 10045-97-3EPA 901.1

Lead-212 2.933 ± 0.529   (0.312)
C:NA T:NA

pCi/g 02/21/17 16:37 15092-94-1EPA 901.1

Potassium-40 12.813 ± 2.983   (1.267)
C:NA T:NA

pCi/g 02/21/17 16:37 13966-00-2EPA 901.1

Protactinium-234M 14.239 ± 8.620   (7.979)
C:NA T:NA

pCi/g 02/21/17 16:37 15100-28-4EPA 901.1

Radium-226 2.400 ± 0.501   (0.291)
C:NA T:NA

pCi/g 02/21/17 16:37 13982-63-3 RaEPA 901.1

Radium-228 2.799 ± 0.572   (0.324)
C:NA T:NA

pCi/g 02/21/17 16:37 15262-20-1EPA 901.1

Thallium-208 1.000 ± 0.245   (0.137)
C:NA T:NA

pCi/g 02/21/17 16:37 14913-50-9EPA 901.1

Thorium-228 6.496 ± 9.029   (11.200)
C:NA T:NA

pCi/g 02/21/17 16:37 14274-82-9EPA 901.1

Thorium-234 2.174 ± 2.682   (3.315)
C:NA T:NA

pCi/g 02/21/17 16:37 15065-10-8EPA 901.1

Uranium-235 0.000 ± 0.480   (2.547)
C:NA T:NA

pCi/g 02/21/17 16:37 15117-96-1EPA 901.1

Thorium-228 1.82 ± 0.481   (0.276)
C:NA T:87%

pCi/g 02/08/17 11:14 14274-82-9 N2HSL-300

Thorium-230 1.46 ± 0.398   (0.179)
C:NA T:87%

pCi/g 02/08/17 11:14 14269-63-7 N2HSL-300

Thorium-232 2.17 ± 0.520   (0.107)
C:NA T:87%

pCi/g 02/08/17 11:14 7440-29-1 N2HSL-300

U-233/234 1.50 ± 0.380   (0.157)
C:NA T:103%

pCi/g 02/07/17 15:12 N2HSL-300

U-235/236 0.142 ± 0.107   (0.054)
C:NA T:103%

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 1.33 ± 0.348   (0.102)
C:NA T:103%

pCi/g 02/07/17 15:12 N2HSL-300

Sample: UMR001-S002-1824-01 Lab ID: 30204854010 Collected: 11/18/16 10:30 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 1.664 ± 2.179   (2.224)
C:NA T:NA

pCi/g 02/22/17 07:35 14913-49-6EPA 901.1

Cesium-137 -0.054 ± 0.192   (0.204)
C:NA T:NA

pCi/g 02/22/17 07:35 10045-97-3EPA 901.1

Lead-212 1.763 ± 0.372   (0.288)
C:NA T:NA

pCi/g 02/22/17 07:35 15092-94-1EPA 901.1

Potassium-40 28.213 ± 4.922   (1.315)
C:NA T:NA

pCi/g 02/22/17 07:35 13966-00-2EPA 901.1

Protactinium-234M 5.400 ± 14.560   (15.330)
C:NA T:NA

pCi/g 02/22/17 07:35 15100-28-4EPA 901.1

Radium-226 1.423 ± 0.350   (0.261)
C:NA T:NA

pCi/g 02/22/17 07:35 13982-63-3 RaEPA 901.1
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S002-1824-01 Lab ID: 30204854010 Collected: 11/18/16 10:30 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-228 2.010 ± 0.622   (0.388)
C:NA T:NA

pCi/g 02/22/17 07:35 15262-20-1EPA 901.1

Thallium-208 0.665 ± 0.198   (0.135)
C:NA T:NA

pCi/g 02/22/17 07:35 14913-50-9EPA 901.1

Thorium-228 0.000 ± 7.404   (12.590)
C:NA T:NA

pCi/g 02/22/17 07:35 14274-82-9EPA 901.1

Thorium-234 0.000 ± 1.269   (6.530)
C:NA T:NA

pCi/g 02/22/17 07:35 15065-10-8EPA 901.1

Uranium-235 0.000 ± 0.335   (2.365)
C:NA T:NA

pCi/g 02/22/17 07:35 15117-96-1EPA 901.1

Thorium-228 1.38 ± 0.405   (0.256)
C:NA T:80%

pCi/g 02/09/17 05:21 14274-82-9 N2HSL-300

Thorium-230 1.27 ± 0.366   (0.162)
C:NA T:80%

pCi/g 02/09/17 05:21 14269-63-7 N2HSL-300

Thorium-232 1.55 ± 0.413   (0.050)
C:NA T:80%

pCi/g 02/09/17 05:21 7440-29-1 N2HSL-300

U-233/234 0.953 ± 0.263   (0.145)
C:NA T:104%

pCi/g 02/07/17 15:12 N2HSL-300

U-235/236 0.062 ± 0.065   (0.082)
C:NA T:104%

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 1.41 ± 0.337   (0.075)
C:NA T:104%

pCi/g 02/07/17 15:12 N2HSL-300

Sample: UMR001-S003-0006-01 Lab ID: 30204854011 Collected: 11/18/16 11:25 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 11.672 ± 3.213   (2.315)
C:NA T:NA

pCi/g 02/22/17 07:36 14913-49-6EPA 901.1

Cesium-137 0.000 ± 0.094   (0.275)
C:NA T:NA

pCi/g 02/22/17 07:36 10045-97-3EPA 901.1

Lead-212 8.852 ± 1.305   (0.433)
C:NA T:NA

pCi/g 02/22/17 07:36 15092-94-1EPA 901.1

Potassium-40 6.414 ± 2.096   (1.615)
C:NA T:NA

pCi/g 02/22/17 07:36 13966-00-2EPA 901.1

Protactinium-234M 0.000 ± 2.409   (29.180)
C:NA T:NA

pCi/g 02/22/17 07:36 15100-28-4EPA 901.1

Radium-226 7.824 ± 1.160   (0.347)
C:NA T:NA

pCi/g 02/22/17 07:36 13982-63-3 RaEPA 901.1

Radium-228 7.394 ± 1.411   (0.666)
C:NA T:NA

pCi/g 02/22/17 07:36 15262-20-1EPA 901.1

Thallium-208 3.216 ± 0.535   (0.198)
C:NA T:NA

pCi/g 02/22/17 07:36 14913-50-9EPA 901.1

Thorium-228 15.992 ± 12.500   (15.720)
C:NA T:NA

pCi/g 02/22/17 07:36 14274-82-9EPA 901.1

Thorium-234 8.803 ± 4.205   (4.772)
C:NA T:NA

pCi/g 02/22/17 07:36 15065-10-8EPA 901.1

Uranium-235 0.535 ± 0.782   (3.000)
C:NA T:NA

pCi/g 02/22/17 07:36 15117-96-1EPA 901.1

Thorium-228 7.56 ± 1.43   (0.269)
C:NA T:79%

pCi/g 02/09/17 05:21 14274-82-9 N2HSL-300
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S003-0006-01 Lab ID: 30204854011 Collected: 11/18/16 11:25 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Thorium-230 6.87 ± 1.30   (0.144)
C:NA T:79%

pCi/g 02/09/17 05:21 14269-63-7 N2HSL-300

Thorium-232 6.89 ± 1.30   (0.092)
C:NA T:79%

pCi/g 02/09/17 05:21 7440-29-1 N2HSL-300

U-233/234 6.02 ± 1.24   (0.314)
C:NA T:73%

pCi/g 02/07/17 15:12 N2HSL-300

U-235/236 0.437 ± 0.240   (0.085)
C:NA T:73%

pCi/g 02/07/17 15:12 N2HSL-300

Uranium-238 5.87 ± 1.21   (0.142)
C:NA T:73%

pCi/g 02/07/17 15:12 N2HSL-300

Sample: UMR001-S003-0612-01 Lab ID: 30204854012 Collected: 11/18/16 11:22 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 10.126 ± 2.446   (1.146)
C:NA T:NA

pCi/g 02/22/17 07:52 14913-49-6EPA 901.1

Cesium-137 0.017 ± 0.138   (0.151)
C:NA T:NA

pCi/g 02/22/17 07:52 10045-97-3EPA 901.1

Lead-212 7.021 ± 1.073   (0.439)
C:NA T:NA

pCi/g 02/22/17 07:52 15092-94-1EPA 901.1

Potassium-40 28.246 ± 4.688   (0.675)
C:NA T:NA

pCi/g 02/22/17 07:52 13966-00-2EPA 901.1

Protactinium-234M 8.375 ± 18.021   (18.020)
C:NA T:NA

pCi/g 02/22/17 07:52 15100-28-4EPA 901.1

Radium-226 2.386 ± 0.551   (0.357)
C:NA T:NA

pCi/g 02/22/17 07:52 13982-63-3 RaEPA 901.1

Radium-228 7.125 ± 1.291   (0.585)
C:NA T:NA

pCi/g 02/22/17 07:52 15262-20-1EPA 901.1

Thallium-208 2.273 ± 0.405   (0.167)
C:NA T:NA

pCi/g 02/22/17 07:52 14913-50-9EPA 901.1

Thorium-228 0.953 ± 12.964   (16.220)
C:NA T:NA

pCi/g 02/22/17 07:52 14274-82-9EPA 901.1

Thorium-234 2.013 ± 6.952   (8.527)
C:NA T:NA

pCi/g 02/22/17 07:52 15065-10-8EPA 901.1

Uranium-235 0.000 ± 1.473   (3.139)
C:NA T:NA

pCi/g 02/22/17 07:52 15117-96-1EPA 901.1

Thorium-228 5.96 ± 1.17   (0.265)
C:NA T:77%

pCi/g 02/09/17 05:21 14274-82-9 N2HSL-300

Thorium-230 1.18 ± 0.347   (0.132)
C:NA T:77%

pCi/g 02/09/17 05:21 14269-63-7 N2HSL-300

Thorium-232 5.16 ± 1.02   (0.093)
C:NA T:77%

pCi/g 02/09/17 05:21 7440-29-1 N2HSL-300

U-233/234 1.16 ± 0.322   (0.159)
C:NA T:99%

pCi/g 02/08/17 07:08 N2HSL-300

U-235/236 0.041 ± 0.073   (0.055)
C:NA T:99%

pCi/g 02/08/17 07:08 N2HSL-300

Uranium-238 1.35 ± 0.354   (0.103)
C:NA T:99%

pCi/g 02/08/17 07:08 N2HSL-300
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S003-1218-01 Lab ID: 30204854013 Collected: 11/18/16 11:18 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 3.923 ± 1.740   (1.159)
C:NA T:NA

pCi/g 02/22/17 07:53 14913-49-6EPA 901.1

Cesium-137 0.039 ± 0.135   (0.167)
C:NA T:NA

pCi/g 02/22/17 07:53 10045-97-3EPA 901.1

Lead-212 2.544 ± 0.497   (0.290)
C:NA T:NA

pCi/g 02/22/17 07:53 15092-94-1EPA 901.1

Potassium-40 29.895 ± 5.779   (1.646)
C:NA T:NA

pCi/g 02/22/17 07:53 13966-00-2EPA 901.1

Protactinium-234M 0.000 ± 12.577   (35.470)
C:NA T:NA

pCi/g 02/22/17 07:53 15100-28-4EPA 901.1

Radium-226 1.544 ± 0.416   (0.274)
C:NA T:NA

pCi/g 02/22/17 07:53 13982-63-3 RaEPA 901.1

Radium-228 2.689 ± 0.676   (0.420)
C:NA T:NA

pCi/g 02/22/17 07:53 15262-20-1EPA 901.1

Thallium-208 1.048 ± 0.257   (0.095)
C:NA T:NA

pCi/g 02/22/17 07:53 14913-50-9EPA 901.1

Thorium-228 0.000 ± 5.649   (13.670)
C:NA T:NA

pCi/g 02/22/17 07:53 14274-82-9EPA 901.1

Thorium-234 1.731 ± 3.010   (3.799)
C:NA T:NA

pCi/g 02/22/17 07:53 15065-10-8EPA 901.1

Uranium-235 0.000 ± 0.974   (2.583)
C:NA T:NA

pCi/g 02/22/17 07:53 15117-96-1EPA 901.1

Thorium-228 1.81 ± 0.472   (0.250)
C:NA T:82%

pCi/g 02/09/17 05:21 14274-82-9 N2HSL-300

Thorium-230 0.903 ± 0.289   (0.145)
C:NA T:82%

pCi/g 02/09/17 05:21 14269-63-7 N2HSL-300

Thorium-232 1.66 ± 0.426   (0.047)
C:NA T:82%

pCi/g 02/09/17 05:21 7440-29-1 N2HSL-300

U-233/234 0.903 ± 0.264   (0.158)
C:NA T:93%

pCi/g 02/08/17 07:08 N2HSL-300

U-235/236 0.121 ± 0.095   (0.089)
C:NA T:93%

pCi/g 02/08/17 07:08 N2HSL-300

Uranium-238 0.994 ± 0.275   (0.081)
C:NA T:93%

pCi/g 02/08/17 07:08 N2HSL-300

Sample: UMR001-S003-1824-01 Lab ID: 30204854014 Collected: 11/18/16 11:15 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 3.698 ± 1.598   (1.237)
C:NA T:NA

pCi/g 02/22/17 08:13 14913-49-6EPA 901.1

Cesium-137 0.000 ± 0.029   (0.170)
C:NA T:NA

pCi/g 02/22/17 08:13 10045-97-3EPA 901.1

Lead-212 2.103 ± 0.408   (0.276)
C:NA T:NA

pCi/g 02/22/17 08:13 15092-94-1EPA 901.1

Potassium-40 26.288 ± 4.629   (1.439)
C:NA T:NA

pCi/g 02/22/17 08:13 13966-00-2EPA 901.1

Protactinium-234M 11.843 ± 6.775   (6.033)
C:NA T:NA

pCi/g 02/22/17 08:13 15100-28-4EPA 901.1

Radium-226 1.522 ± 0.310   (0.227)
C:NA T:NA

pCi/g 02/22/17 08:13 13982-63-3 RaEPA 901.1
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S003-1824-01 Lab ID: 30204854014 Collected: 11/18/16 11:15 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-228 2.135 ± 0.486   (0.347)
C:NA T:NA

pCi/g 02/22/17 08:13 15262-20-1EPA 901.1

Thallium-208 0.763 ± 0.210   (0.147)
C:NA T:NA

pCi/g 02/22/17 08:13 14913-50-9EPA 901.1

Thorium-228 7.101 ± 8.728   (14.600)
C:NA T:NA

pCi/g 02/22/17 08:13 14274-82-9EPA 901.1

Thorium-234 0.682 ± 4.624   (5.826)
C:NA T:NA

pCi/g 02/22/17 08:13 15065-10-8EPA 901.1

Uranium-235 0.000 ± 0.608   (2.457)
C:NA T:NA

pCi/g 02/22/17 08:13 15117-96-1EPA 901.1

Thorium-228 2.20 ± 0.537   (0.242)
C:NA T:80%

pCi/g 02/09/17 05:21 14274-82-9 N2HSL-300

Thorium-230 1.01 ± 0.317   (0.239)
C:NA T:80%

pCi/g 02/09/17 05:21 14269-63-7 N2HSL-300

Thorium-232 1.66 ± 0.423   (0.086)
C:NA T:80%

pCi/g 02/09/17 05:21 7440-29-1 N2HSL-300

U-233/234 0.616 ± 0.233   (0.214)
C:NA T:102%

pCi/g 02/08/17 07:08 N2HSL-300

U-235/236 0.042 ± 0.076   (0.057)
C:NA T:102%

pCi/g 02/08/17 07:08 N2HSL-300

Uranium-238 0.885 ± 0.274   (0.096)
C:NA T:102%

pCi/g 02/08/17 07:08 N2HSL-300

Sample: UMR001-S004-0006-01 Lab ID: 30204854015 Collected: 11/18/16 12:30 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 133.840 ± 20.082   (9.870)
C:NA T:NA

pCi/g 02/22/17 08:14 14913-49-6EPA 901.1

Cesium-137 0.037 ± 0.669   (0.728)
C:NA T:NA

pCi/g 02/22/17 08:14 10045-97-3EPA 901.1

Lead-212 125.400 ± 16.994   (1.611)
C:NA T:NA

pCi/g 02/22/17 08:14 15092-94-1EPA 901.1

Potassium-40 8.952 ± 6.183   (5.587)
C:NA T:NA

pCi/g 02/22/17 08:14 13966-00-2EPA 901.1

Protactinium-234M 17.053 ± 58.277   (59.940)
C:NA T:NA

pCi/g 02/22/17 08:14 15100-28-4EPA 901.1

Radium-226 20.387 ± 2.950   (1.312)
C:NA T:NA

pCi/g 02/22/17 08:14 13982-63-3 RaEPA 901.1

Radium-228 121.200 ± 16.267   (2.033)
C:NA T:NA

pCi/g 02/22/17 08:14 15262-20-1EPA 901.1

Thallium-208 44.850 ± 6.096   (0.830)
C:NA T:NA

pCi/g 02/22/17 08:14 14913-50-9EPA 901.1

Thorium-228 169.250 ± 37.684   (45.130)
C:NA T:NA

pCi/g 02/22/17 08:14 14274-82-9EPA 901.1

Thorium-234 13.509 ± 8.427   (13.390)
C:NA T:NA

pCi/g 02/22/17 08:14 15065-10-8EPA 901.1

Uranium-235 0.000 ± 6.356   (10.420)
C:NA T:NA

pCi/g 02/22/17 08:14 15117-96-1EPA 901.1

Thorium-228 67.4 ± 11.3   (0.353)
C:NA T:107%

pCi/g 02/09/17 05:21 14274-82-9 1c,N2HSL-300
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S004-0006-01 Lab ID: 30204854015 Collected: 11/18/16 12:30 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Thorium-230 10.6 ± 2.18   (0.301)
C:NA T:107%

pCi/g 02/09/17 05:21 14269-63-7 1c,N2HSL-300

Thorium-232 56.5 ± 9.53   (0.128)
C:NA T:107%

pCi/g 02/09/17 05:21 7440-29-1 1c,N2HSL-300

U-233/234 16.0 ± 2.70   (0.171)
C:NA T:87%

pCi/g 02/08/17 15:22 N2HSL-300

U-235/236 1.21 ± 0.370   (0.108)
C:NA T:87%

pCi/g 02/08/17 15:22 N2HSL-300

Uranium-238 15.6 ± 2.63   (0.111)
C:NA T:87%

pCi/g 02/08/17 15:22 N2HSL-300

Sample: UMR001-S004-0612-01 Lab ID: 30204854016 Collected: 11/18/16 12:25 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 104.270 ± 15.317   (7.192)
C:NA T:NA

pCi/g 02/22/17 08:30 14913-49-6EPA 901.1

Cesium-137 0.115 ± 0.481   (0.487)
C:NA T:NA

pCi/g 02/22/17 08:30 10045-97-3EPA 901.1

Lead-212 107.010 ± 14.455   (1.382)
C:NA T:NA

pCi/g 02/22/17 08:30 15092-94-1EPA 901.1

Potassium-40 12.193 ± 3.949   (2.904)
C:NA T:NA

pCi/g 02/22/17 08:30 13966-00-2EPA 901.1

Protactinium-234M 32.995 ± 40.188   (37.230)
C:NA T:NA

pCi/g 02/22/17 08:30 15100-28-4EPA 901.1

Radium-226 17.171 ± 2.560   (0.913)
C:NA T:NA

pCi/g 02/22/17 08:30 13982-63-3 RaEPA 901.1

Radium-228 101.250 ± 13.553   (1.711)
C:NA T:NA

pCi/g 02/22/17 08:30 15262-20-1EPA 901.1

Thallium-208 35.772 ± 4.826   (0.607)
C:NA T:NA

pCi/g 02/22/17 08:30 14913-50-9EPA 901.1

Thorium-228 153.110 ± 39.461   (49.450)
C:NA T:NA

pCi/g 02/22/17 08:30 14274-82-9EPA 901.1

Thorium-234 22.436 ± 13.181   (22.990)
C:NA T:NA

pCi/g 02/22/17 08:30 15065-10-8EPA 901.1

Uranium-235 2.401 ± 3.048   (8.999)
C:NA T:NA

pCi/g 02/22/17 08:30 15117-96-1EPA 901.1

Thorium-228 54.5 ± 9.26   (0.491)
C:NA T:105%

pCi/g 02/09/17 05:21 14274-82-9 1c,N2HSL-300

Thorium-230 7.19 ± 1.63   (0.260)
C:NA T:105%

pCi/g 02/09/17 05:21 14269-63-7 1c,N2HSL-300

Thorium-232 45.9 ± 7.85   (0.189)
C:NA T:105%

pCi/g 02/09/17 05:21 7440-29-1 1c,N2HSL-300

U-233/234 12.6 ± 2.65   (0.347)
C:NA T:38%

pCi/g 02/08/17 15:22 N2HSL-300

U-235/236 0.878 ± 0.441   (0.247)
C:NA T:38%

pCi/g 02/08/17 15:22 N2HSL-300

Uranium-238 10.5 ± 2.27   (0.275)
C:NA T:38%

pCi/g 02/08/17 15:22 N2HSL-300
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S004-1218-01 Lab ID: 30204854017 Collected: 11/18/16 12:22 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 58.144 ± 10.790   (5.005)
C:NA T:NA

pCi/g 02/22/17 08:31 14913-49-6EPA 901.1

Cesium-137 0.000 ± 0.091   (0.520)
C:NA T:NA

pCi/g 02/22/17 08:31 10045-97-3EPA 901.1

Lead-212 43.400 ± 6.013   (0.986)
C:NA T:NA

pCi/g 02/22/17 08:31 15092-94-1EPA 901.1

Potassium-40 29.517 ± 6.155   (3.048)
C:NA T:NA

pCi/g 02/22/17 08:31 13966-00-2EPA 901.1

Protactinium-234M 0.897 ± 41.284   (44.930)
C:NA T:NA

pCi/g 02/22/17 08:31 15100-28-4EPA 901.1

Radium-226 7.840 ± 1.448   (0.837)
C:NA T:NA

pCi/g 02/22/17 08:31 13982-63-3 RaEPA 901.1

Radium-228 41.051 ± 5.833   (1.222)
C:NA T:NA

pCi/g 02/22/17 08:31 15262-20-1EPA 901.1

Thallium-208 14.038 ± 2.065   (0.514)
C:NA T:NA

pCi/g 02/22/17 08:31 14913-50-9EPA 901.1

Thorium-228 60.470 ± 22.484   (30.590)
C:NA T:NA

pCi/g 02/22/17 08:31 14274-82-9EPA 901.1

Thorium-234 8.073 ± 8.388   (10.160)
C:NA T:NA

pCi/g 02/22/17 08:31 15065-10-8EPA 901.1

Uranium-235 0.000 ± 2.656   (6.571)
C:NA T:NA

pCi/g 02/22/17 08:31 15117-96-1EPA 901.1

Thorium-228 26.5 ± 5.01   (0.473)
C:NA T:79%

pCi/g 02/09/17 05:21 14274-82-9 1c,N2HSL-300

Thorium-230 4.68 ± 1.33   (0.511)
C:NA T:79%

pCi/g 02/09/17 05:21 14269-63-7 1c,N2HSL-300

Thorium-232 23.8 ± 4.51   (0.290)
C:NA T:79%

pCi/g 02/09/17 05:21 7440-29-1 1c,N2HSL-300

U-233/234 4.50 ± 0.846   (0.132)
C:NA T:99%

pCi/g 02/08/17 15:22 N2HSL-300

U-235/236 0.197 ± 0.127   (0.136)
C:NA T:99%

pCi/g 02/08/17 15:22 N2HSL-300

Uranium-238 4.17 ± 0.794   (0.140)
C:NA T:99%

pCi/g 02/08/17 15:22 N2HSL-300

Sample: UMR001-S004-1824-01 Lab ID: 30204854018 Collected: 11/18/16 12:20 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Bismuth-212 244.510 ± 34.048   (11.130)
C:NA T:NA

pCi/g 02/22/17 08:46 14913-49-6EPA 901.1

Cesium-137 0.021 ± 0.772   (0.779)
C:NA T:NA

pCi/g 02/22/17 08:46 10045-97-3EPA 901.1

Lead-212 232.950 ± 31.355   (2.085)
C:NA T:NA

pCi/g 02/22/17 08:46 15092-94-1EPA 901.1

Potassium-40 21.018 ± 7.619   (5.901)
C:NA T:NA

pCi/g 02/22/17 08:46 13966-00-2EPA 901.1

Protactinium-234M 22.633 ± 65.987   (61.560)
C:NA T:NA

pCi/g 02/22/17 08:46 15100-28-4EPA 901.1

Radium-226 36.575 ± 5.021   (1.573)
C:NA T:NA

pCi/g 02/22/17 08:46 13982-63-3 RaEPA 901.1
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Sample: UMR001-S004-1824-01 Lab ID: 30204854018 Collected: 11/18/16 12:20 Received: 12/08/16 10:20 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-228 221.460 ± 29.416   (2.833)
C:NA T:NA

pCi/g 02/22/17 08:46 15262-20-1EPA 901.1

Thallium-208 78.922 ± 10.525   (0.877)
C:NA T:NA

pCi/g 02/22/17 08:46 14913-50-9EPA 901.1

Thorium-228 323.850 ± 66.646   (75.390)
C:NA T:NA

pCi/g 02/22/17 08:46 14274-82-9EPA 901.1

Thorium-234 15.308 ± 23.142   (31.350)
C:NA T:NA

pCi/g 02/22/17 08:46 15065-10-8EPA 901.1

Uranium-235 0.000 ± 4.514   (13.890)
C:NA T:NA

pCi/g 02/22/17 08:46 15117-96-1EPA 901.1

Thorium-228 74.7 ± 12.5   (0.479)
C:NA T:113%

pCi/g 02/09/17 05:21 14274-82-9 1c,N2HSL-300

Thorium-230 12.2 ± 2.46   (0.280)
C:NA T:113%

pCi/g 02/09/17 05:21 14269-63-7 1c,N2HSL-300

Thorium-232 59.1 ± 9.97   (0.219)
C:NA T:113%

pCi/g 02/09/17 05:21 7440-29-1 1c,N2HSL-300

U-233/234 23.5 ± 3.88   (0.155)
C:NA T:85%

pCi/g 02/08/17 15:22 N2HSL-300

U-235/236 1.68 ± 0.459   (0.060)
C:NA T:85%

pCi/g 02/08/17 15:22 N2HSL-300

Uranium-238 24.2 ± 3.98   (0.084)
C:NA T:85%

pCi/g 02/08/17 15:22 N2HSL-300
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

248114

HSL-300

HSL-300

HSL300(AS) Actinides

Associated Lab Samples: 30204854001, 30204854002, 30204854003, 30204854004, 30204854005, 30204854006, 30204854007,
30204854008, 30204854009, 30204854010, 30204854011, 30204854012, 30204854013

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1220308

Associated Lab Samples: 30204854001, 30204854002, 30204854003, 30204854004, 30204854005, 30204854006, 30204854007,
30204854008, 30204854009, 30204854010, 30204854011, 30204854012, 30204854013, 30204854014,
30204854015, 30204854016, 30204854017, 30204854018

Matrix: Solid

Analyzed

Thorium-228 pCi/g N202/08/17 11:140.078 ± 0.100   (0.196) C:NA T:87%

Thorium-230 pCi/g N202/08/17 11:14-0.010 ± 0.055   (0.135) C:NA T:87%

Thorium-232 pCi/g N202/08/17 11:140.000 ± 0.055   (0.042) C:NA T:87%

U-233/234 pCi/g N202/07/17 15:120.070 ± 0.076   (0.135) C:NA T:103%

U-235/236 pCi/g N202/07/17 15:12-0.004 ± 0.061   (0.085) C:NA T:103%

Uranium-238 pCi/g N202/07/17 15:120.043 ± 0.053   (0.087) C:NA T:103%
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:

Project:

30204854

Case#: 416

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

248280

EPA 901.1

EPA 901.1

901.1 Gamma Spec Ingrowth

Associated Lab Samples: 30204854001, 30204854002, 30204854005, 30204854006, 30204854007, 30204854008, 30204854009,
30204854010, 30204854011, 30204854012, 30204854013, 30204854014, 30204854015, 30204854016,
30204854017, 30204854018

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1221147

Associated Lab Samples: 30204854001, 30204854002, 30204854005, 30204854006, 30204854007, 30204854008, 30204854009,
30204854010, 30204854011, 30204854012, 30204854013, 30204854014, 30204854015, 30204854016,
30204854017, 30204854018

Matrix: Solid

Analyzed

Bismuth-212 pCi/g 02/21/17 08:300.000 ± 0.156   (1.305) C:NA T:NA

Cesium-137 pCi/g 02/21/17 08:300.004 ± 0.057   (0.067) C:NA T:NA

Lead-212 pCi/g 02/21/17 08:300.000 ± 0.038   (0.115) C:NA T:NA

Potassium-40 pCi/g 02/21/17 08:300.000 ± 0.254   (0.849) C:NA T:NA

Protactinium-234M pCi/g 02/21/17 08:300.109 ± 6.522   (7.718) C:NA T:NA

Radium-226 pCi/g Ra02/21/17 08:300.055 ± 0.085   (0.191) C:NA T:NA

Radium-228 pCi/g 02/21/17 08:300.085 ± 0.107   (0.230) C:NA T:NA

Thallium-208 pCi/g 02/21/17 08:300.014 ± 0.057   (0.072) C:NA T:NA

Thorium-228 pCi/g 02/21/17 08:303.222 ± 3.686   (4.144) C:NA T:NA

Thorium-234 pCi/g 02/21/17 08:300.424 ± 0.439   (2.887) C:NA T:NA

Uranium-235 pCi/g 02/21/17 08:300.000 ± 0.153   (0.891) C:NA T:NA
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QUALIFIERS

Pace Project No.:

Project:

30204854

Case#: 416

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

Act - Activity

Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)

(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

ANALYTE QUALIFIERS

The alpha spectroscopy spectrum for this analyte extended outside of the established region of interest for analysis.
Results may be considered biased low.  The high activity of the sample contributed to the spectral resolution issue.  The
spectrum did not overlap with any other identified regions.

1c

The lab does not hold NELAC/TNI accreditation for this parameter.N2

The reported Ra-226 results were determined by hermetically sealing the dried, processed sample in an appropriate-
sized can. Each sample was stored for a minimum of 21 days to ensure that equilibrium between Ra-226 and daughters
Bi-214 and Pb-214 was achieved. Reported Ra-226 results were inferred from gamma peaks attributable to Bi-214 and
Pb-214.

Ra
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CertTics>oc Q,t,cc ( ,_ c-.lt ,,f ,c,.-, 1mrr=c, acasec•ati,o, oul of 1c,nr 1,,owc,ot ccr,:Oiceee: 
•er., ce•nev, ,s Jccc-n,,,,oJ ~cc:ronicc,11, 1,1 I ,,,,is 'ihe11 tt o r • __ ,.' Mc,oo;o, c,occ, 1-~ SRF R0 •;p.,• s.hecc'ic, , Cl,\•:S Toe •a•,ie, ,s a ''" S "'" ccctlc,, 

c.ft,e S\~'"'''°' d'. i,orocn 
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Noiice l<> Labon1tory f>erwnn~! 

l"1cl,1· t]1e authority of the Comprohe""ivc Envirnmncnlitl Response, Compensation, a11J I ,iahilJiy \ct 

(Cl'RC'LA "' ~npe,-ru,,,!) "fl 980, '" am,wkcl, Section 3 I J of the C1can Watc, ;\ct (CW,'!), a., ,>mencle,I, 

by the Oil Po!hmon Act of 1990 (OPA). Subtitle J oflhc Resource Convers!llion and Recove,y Act 
(llCRA), and pursuo,11 to lhe N"liom,J Oil and Ha,,udou., Subsrance.s Po1lutio11 Contingency Pia" (NCP) 

and Pre,identi"I Deeisio!l Do,,m.ucul (.PDD) #39, the l'1wi10nme11t:il Protectron Agency (RP A) lt>,s been 

delegared the responsibility I<' 1>11dcriokc response uclious with re.spec! to, a.s a general matte,-, the release or 

th"at of release of oil. potrokrnn ptod<1cls, hITLardous .subs<ance,, or pollutant and co11tami11ams, That pose 
an a,molor pote.mhl 1ltr<'>•1 \o huurun hcallh or welfare, or to the eiwrrnnment. FP A is ,,,_,ponsible for 

,•011<lt1cling c"llliualion.s and cleanups or unconlrn)led ha,;,u·doiis s,ibsto.noe <lispos.sl sites and pJomin~ ihu,c 

llml "''-' comidcocd lo pose a ,iguificant tl1reat to the rmhJ;c healrl1 "' the ertvironmeut ou 1lt,• Naliomd 

P1iorilic, Lisi (N.PL). 

ill' A•, successful impkmmlalion of these emerger,cy response ac1ion rcspcUJsibllitb rc4llirc, Iha! 

icclmical ,uppoil capabililius be proV1Cled Jn tile furm of a conll'ill~ed Rc-.uwv"I Supporl 'frmn (!\SJ) for 

EPA. Jhc W.liS'J'ON RST Coulrnd RP, W,0(,-072, p1·,wi<le, tiljs '"PP'"' 1'• EPA !legion IL 

Ha.-~rd Communicalion 

l he samples which accompany this natke were shipped to y,n,r fobornlo1y fur aru,ly,i, in uccur<llll1cc with 

applica1,k D.O.T. or I.\ r A Regulatwns •ttd were coJlooted by tho Wli~'J'ON RS'J' un<l knllllivcly 

<lesi;,:nated by the field response team, as cilhcr c"1YirtdJllll'lllal or hann<lous malcrial ,ampk.s. 

In general, hlL'i/'Onmei>tal Sampfr, '"'-' culkcicd !1 om slnoam,, farm ponds, small lake,, well.,, and nftCsite 

soil lncat,oris that are 1101 reasormble expected to be t"-lnlfiltlina!cd with hazortl<>u., rnalcrials. Samples of 

O<l,site soil, or worer. ,uid lllU(c>ri,,J, colkctcd li<,m rlrnms, bulk storage t1nk.,, oliviously oontarnirnrte<f 

ponds, httpom,drneun, la~com, vuob, an<l lcachalc, from h:v,ardous waste sites .,re considered Hmnrdm"' 
,\'amph·, Snmpks whicb. nrc obluinW frum a known radioactivo material co11ram111atio11 ,ire n, whidt 

dernonstralo beh, or gi,runrn ae!ivily grcatc1 than tl11 ce times average backgrmrnd as .scomi<d wj!h ,1 

radioTil>n '"'""Y nwk, "1 o ,.,.,,iJ,~c<l 1/adioaclivc Samples. 

'!he ,ampk, whid, accompony this notice we,·, terrtatfvely classified hy tt1e field ,·e,pnnse team as: 

XXX Em·ll=cri!al ___ Ha,,,,M'c, ___ Comb. (Fnviro. & flozard.) XXX Ro,liollc1h•e 

'lhc Gehl learn which collccic<l the samrle,, os.d the following Level(;) of personal rrnt'"'i'"• "' 

<lcswi,ncd by l.i.PA ond OSHA <>.mvcntlnn, to provide protection ogahist pn,,sible mdioiogkol 01· d,o,rnic<1l 

cxposu10: 

Level fl 

The i1ifirr"wlim1 is im,ndedfnr ,r.«' m o ,:u1de (or /he ;afe lrw,dJ,ng a/ 1hese labvmlory s,mp/es in 

ac,•orda,w, w,rl, E' A wul OSJ1A rngulalions. The Sample c/ms!Jicathm/s) m,d l.!YVds of per,niia/ 
prolcclimi used hy the WF.\'1Y!,S' RST are ;,v/ 1 ,,pre,enfrd lo be, ,wr are lh,'Y ad.'"<juole m· applicahfo in all 

sil,wlio"s, 110, are they in"nded 10 ,,,.,,~, "' wbslihUc; fvr pro(e,·siv,uil'peisona/Jmll(men/, 

RFPNo 419 
/)me 1217/2016 

WbS'l 0:--J Ollicc: Region II RST, Rdi.so11, NJ; Pho,ie: 7.12- \~~-111)0 hr,:: 732-225-7037 
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Isotopic Uranium Sample 

Analysis Documentation 
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AfphaVision v5.3 

A.12lyst 0'<TSC 

t;3mpie 1220301, 

Samp!e, C~liect,o~ Date 

Com:ncmt 

ORTE:S 
OaK ~ICge, ~N JnJC, 

/ 12 48PM 217/2017 --------·----
Sample Volu'Yle · i.OC- Sampie Jn:ts ml 

First 3,age D1lutio11. '-!I.~, 

.Ai•q~ot 1 00 i',liquoi Fcadst>n 11)(1 IJ•J% 

Oilution 2. r-;1;, 

Lab ?.-eparatlO·l: 

----
C!ier.t ~;ame: l.ic:cief:r;~d 

Oient Coniact: 

!;:,:~cnpu~ 
·-------------,,~--- Trar,,er ----------------

TracerNama U-2J2'15-011 

Tracer Act,vity 10S '.i6 Di0 1vl/rr,L x (Vo: )0 ,o ml., ·jQ 8", Di"M 

T,acer R.ef Date 12/5/10'4 1:::-oCt·OOPN! 

Detector: D;;, :::G St.. 
Acq~i&1tio,1 St3rt Oaie 2,7 :JG1 7 :l. 12 24Pivl 
~ive T,,-,~ 2~0 GU rn,r, 

'racer Nuclide <J -23'< 
TraC1c< Recovery 99.79% 

C:necgy lcal1brafoff 20·16, 12.02 CO i 
tcfflc,ency Cal,~mtio~ n, :f; 12 CT2 o;,,, 
Ca:,brntion Da;e, 1212.'20 I ro 1 .4H 3'/PM 

Re~! Time. 24G O!J m,~ E~erov c~1 Gaa,, = C G571 i'eV / C, 
Off:<e( ~ 3.GC/ 39 kcN 

CIUadcatic ~ 0.0000 '<eV / CI/ 

3ac~g,·,:i•md D~te- J./1'2Q17 1 5g 54PC;1 

Bkgd l1fo: '3cv,,p:e Der 28. D61 091 2S: SpcUrnrc, ir!. t=et.n1-2017 13 59 

Efficiency 27 33% , /- C Zf,% f?Ui'.' srgm,,; 

·-r· 
I 

n--~-7~----~~ 
l 

U-232 

Analys:s Methc.d. ROI ,';;,a1y,is, Sst Cirnr,£ ~ :;;n ~ t,y e~•ctqy 
Decay cvrrect,on:C .' n2n, 7 3.0~ ,1~::•rv1 

MDA Constants Kc,= 1 66 . K0 = 1 GS 
Nuci1de L1Dmry iso U 

MDA Source: B11ckgrm1rd 

---- <', - '~\ 
------- Nud,'d.a Summary {ROI)-----------'._-'---"----

Feak 
F..nergy 

Nuclim, keV 

U-7',~ 4 8,0 000 

l'-2:>0 4335 000 

U-234 4765 ~-00 

U-232 5300 co~-

'°' St2,i 

keV 

o~ga ooo 
1260 ~l'O 

4640 ,;()(J 

f,1200~'., 

ROI 
Fnd 

"v 
4205 ooa 
44~C UOO 

4820 000 

0080 ;u~ 

1C-B47. 

000 

7258 

45 823 

1CO 0 ' •JC 07;,,;; 

/(',:, 0.00 0 240-J 

%~ 'co 2 640a 

gg B 717 00 4 OhOO 

i.OOSi!jnW Cri\ical 
Ar.tivify TPU Lev,11 MOA 

. ..P.£!_ E5c,< __ t1Ci ·-~''"·'-
2216ic-OG2 , ~72E-ro2 1 050E-002 3 929f--·}J2 

0 OOOE>OO: 9 924E-003 ; 917E,00:i on11e-uo, 
1 ~29E-002 ?215E-C•D2 201CH>02 s soo~-oo:: 
4 ~1GE•OOO 

' il70~""01 2 7 □ !it,-()U'. 7 260[-0C2 
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Analyst· DPTi:C 

------------
-Sample- 3J2DgS5'10J1 

$~Get""" #I Ana!'.,5,$ ;!1 

Sa,r,!l'<' Coi:ect1cn Date· 

Commen1· 

8atch Name. u::3/82 

Deswptioo 

ORH:C 
Oak R•dgf', TN 37831) 

7 12 42PM :i.170017 
fia,r.pl<,. -~---------• 

S@rnple Volume 1 00 Scm:ple u~,t,;. mL 

First Stage Dil~tion t-!.'/, 

Aliquot 1 ()(, Aiiquc! Fraction 100.00% 

o,wtioo 2. kA 

:.ab Preoaratior, 

Cl1en'. Name. :Jndc!C,ne•J 
Cl,e.~! C-;o,1t,ct 

---- Trnc·e.- -----·------
T cocsar Na1ne: U- 2~2 1 5-Q·! 1 
Tcace, Act,v,ty: 1% JO Df'M!,r.~,: ,v,:,! lO 1D ml.= 10 g,, rn'M 

Trncer Ref Date: ,2/5.'Z•~14 12 0(! OOf'M ---~---

Tracer Nuclide U-232 

Tracer "{ecove1y 10~ 62% 

Deuoctor Get 27 S~J· 
Acqu;$ll1on StBrt Date 2,7/2C'.7 '3'12·2~PM 
Live T,me. '.;-',,J,OU m,r, 

Reai Time 260 0·'.J m;n 

Back2co~na Date· 2, i/20'1: 1 bS·t4PM 

Acqr,i.~i/frm ------·----- --------
Energy Ca!1brafo~ 2Ci1D.G5.0G 001 ds,: 27 

Ef!ic,sancy Cal1bratiw·2016 06 0•3 001 aet 27 

Ca1mrat1on Date: 6.'6·'2G1G 3M 4,if..1\.1 

Enerr.v Cal Gg: 0 , = 5 01 48 k?\i ,: Ch 

8kga lnh SB,~pie Om;, 7; !)e1· De' 21, f.pec'.,LP a'1 eab-01 -2017 1 J·:, 
Off~e: 0

- 3,089 s~ ~,-11 

QuadCEtic = Ci.DGOC· ~e'J I C;;-1' 

-

' l 
i ' l 

' ,1 
'! 
; 

' n 
U-C:Z?. 

i I I : , I ' : ', 

I U-?.S< I ' 
,! l . . -U-2)iUT•" ;1] • • 

,I,' ,l , . • - 'L . ' . 
'1, ' ' ' ' 

. ' '"l'·t 
' ~----~----·----~ -

AnalysL> ~,ethod ROI 1-\1°;,ly$1C, Se• Narr,e ~ 1s,;, u t,y eilN~y 
Decay C~rcect1on 2, 7.'201 I 3 05 4C,PrJ 

!·.!CA Ca,,s:ants: i,,:., = 1 Oci i<ll = ; GE 

-

Nuci.de Librnry- :so l_i 

MDA SourGe Brn;:kgro~na 

------------------·- N11ciirie S.:mwwry (RO/J --
Peak ROI RO! 1.0/.lSigma 

l::r.~rg;, St~rt 

'"' FWHM F!.R. Gros8 Bkgd '"' Ar.:ivi!y TPU 
01.,~lid~ ~g1,i ~e\l •ev keV % Counta Counts Counts pCi pc; 
[J.:,33 <1~50G~ 3080 000 4~M ;;;,o 4l 68B 100 C 57 00 G 8600 So 3 512[.;)[,1 C 02;s-{;;2 
U-.:35 OJM OOC "260 000 4415 cco 65 974 76.6 s ~o 0 2-'DO C, 4 ?12E-0;2 2 os,~-oc2 
lH'.-4 4/60,000 45d0 000 "82f, °'1<~ 339' 99 8 66% ' 8?.l'C es 4 034E-001 5 520E-002 
U-232 530,i nno 01n oc~ 5331) ooc 11 10? S96 77?. 29 4.C-,32 753 ;,,IMHOOG · ~e,.c.oo· 

Critical 
L!!vel "'' pCl ,;;~; 

" 
1125E-!{)" 3S45C-0:2 

7 342!>;;'.l~ i ~SZE-rnL 

'584E-C02 4 8B~E<·12 

2 J62E-002 6 ,,fr::r-OQ? 
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Analy~t ORTEC 

Samp,e Cohe~iion tlate· 

Batcl1 Name U33782 

Descript,;.,,",'-----·------··--------

Tra.cer 1-iame. Li-232 ·1s-0·11 

Tracee Activity; 103 36 DPrim1C.x (1/Gl.!0 1G mL" 10 8" DPM 
lrac,,,- Ref elate. 1"/5120·:s 12.01) OOPM 

ORTEC 
Oak Rid'le, TN 3783~; 

7 12 J5f'M 2/7/2017 

Sarnpie ·.Jo!u:ne · ·1.oc Sa,Ppl, t,~,t~- r,, 
Firat Stage C:lutiar. N,/1 

,C.1,quot '.OJ Aliquot Fractioa: 100 :X•% 

Dilution 2· MIA 

Lat> Prepar~tio~. 

---,-------~--Client tlame Llndef,~,,~ 

C:!:ent Contact 

Trac:,-r tfocl1oe U-232 

Tracer Rewver1: 8SI1% 

~---
Detector Oet-26 Aa,;,faition -·-·-------------------------SN Energy Caii~,aticn :G16.G5 06 001 cJ,a, 28 
Acqu1rn1w ma,t Dc1te 2 71201'/ 
C.ve Tims 2<:,.oc m:n 
Real Tif'1e 24C.Cl0 m,~ 

3 12 23PM F.~ic1ency Calibrat,on:?01'3 06.06 00, oet :e 
Cai:Gt :ation Date· G/e/20 16 B ,J"/; 1 'f,M 

Enerqy Cal· Gain= 5.01U3 K8V ,I Ch 
8ackgro~~d Date: .U112G17 ·j-6,j:52P/,1 

Btgd ;;1to Sc<n,pls Det 23 De1· Ue\-.21:, Spsrnu.~; i/1. Feb-C1 2017 

' -, '08 

a 

i 
' I ' ' 

I ' 
I 
I 
• 

fi ,. 
U-232 

I ' ,I , i'j 

i . 

.. ,. ____ 
?eak ROI RC<; 

f:ns>rgJ' Stah Em! 
No,clide iceV kGV >ev 

FWHM B.R. Gms~ Bk,;o: 
keV % Cct.nls Cc,m?/i --· \J-2:J~ <185 oc: 0~90 aCJ 4255 OGO 22 16\, IOU G 6-1 ~9 2 5264 

li-206 •o~s oa: 4200 ace 4445 000 29 ;53 /S 6 2 DU 1 0721 

L-234 4755 000 ,,540 000 4~\'r, (JOG 70 ;,35 [;[) ,l 47 ~D ? kOO 

u-n2 53GJ 000 ,120 000 53~0 OOCJ OJ 567 99 8 ~72 36 3 37,"4 

Offset"'~ 0% SJ .Ze\/ 
Qu;;arat,c ~ 0 1)000 ~s\J I Ch' 

C:fflc,ency, 2S 06'1., ·>/ - ,j_27% TPU(2 s,qmai 

l 

1.om;;igrna Cri!ic3,: 
Ne: Activity TPIJ Level <\,UA 

Gcm,IB pCi pCI 

" 
4 445[-301 6 <3?~-00? 

"c"'-c-!c'c--c-c""'cc-.,.;:'l?.ti~; -~,c~;-
2 086E-OU2 6 ;4~E-:02 

1732E-002 ~ '.0'3E-JO:: 

1941E002 000,0-00, 

10'/1C-OOZ 5E·50E-oC-; 

87"SE-];]3 1 bl?E-002 

45 C 233E-·Jt1 5 27SE-002 

059 d 4~" E+OO◊ O 7J~E-C01 
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A:i0iyst: ')'STEC 

Sample Collection Dater 

C. □ m'ne~J-

Descr:p,iorc 

Tracer N,ame l>232. 15-011 

Barch 

Tracer Actl'fity ID9 :JG Dt"i\J/iT•L x (Vo: )G 1J ml~ ·io s·-1 DPM 

rrace,· Rei. :)ats 12.'512014 12-oc·onPM -=-----
Detector U«t o-; s~:: 
Acqu,~itian Stsrt Date. 2.'7i2Q1,' S 12 2-"-PC/i 

Live Time. 210 00 ,n,n 
Real Tim<,: 2"0 GG min 

Rackgrnund Deis 2;•,;;c,Jp 

• I G 

1 cc 

' 

' 

' 
~-1"-'r"-"-o"' 

I 

i 

-· 

' U-23S 

' I 
' /j 
Ll 

' ,;~ 
t,' I r;s 
d ' 

I ,,,, ,:; 
, .. ' 

"'-'' '] ·\<'· 
'"·' f:;' 

n 
' I 

,23'i 

-I -
I " j 

-.. 
i<\ 

' t,,, 
h: 
(.~ 
_';:I 

i\ 
cif'. 

£!, 
!:~· ~- .,, . ., 

.t,c;quis11ir:m 

n 
----

' i 

I I 
U-23-;; 

1'1 

' ' 
' I 

.. \ 
,, 

-- -

'"""'." ;-.eV, 

GRrEC 
Qgi\ R,d~e. TN 37830 
7 12 4bPJvl 2.'7/2C17 

Sarc,plc ·volume; ·; .00 Sar~pie U~1ts ml 

Aliquot 1 0G Alic1uo1 Fraction 10c, OO'i, 

0:1,,1,on 2. r--U'-. 

I.ab Prepmat,on· 

--------
CliBr.t ~lame L1:·,Gef,ns,J 

Cl,em Cm,~Cl 

---------------
Trace/ Nuclide· U -232 

T,~cer Recovery 82 48·'·0 

---~c-----c-----c-ccc--------
:cr,ergy Cal1bratica ?l718 0G.G6 OG1 dei 2 1 

Efficiency Cal1tm;tion 2G1i3 C6 OG ·'.'J1 oe; :J•i 

Cal1brat1cn Da:e 610.'2iiKi rn 21 2iAM 

E~erm Ca! Gmn = s 31$8 Kev: c:, 
OfTSet = 2,q;? 72 ke/ 

--~-• -- "'""""'' ,,n,,,y,;;,,;, --------

Aaalys.s Method. ROI f\t'aiys;s, se rls,m~" ,~o ,, by Br:ergy 

llerny Correct,o~ 2,'7/?017 :, DS ,i::,PM 

MDA Co•~stEWS' Ko.= 1 65 '<ll"' ~ .55 

Peaf'. RO, fiO: 
i::netg;, Star, End FWHM B.R. Cross 

i4uclide 'seV keV keV keV % Cc,unl!i 
'J-230 41B5 OIYJ J990 OC-J --!255 ~DD 6' 4(;,_j \00 0 1,-}% 00 

U-235 ,ooo rnx, 4>60 OG0 4445 C'.·O 63 814 /6.6 •7 00 

'J-ZJ4 4i85 00<: "540 000 ~g25 C•:3 4o S'!2 89 8 .. 147t0 
l!-232 5330 000 .0120 ml 03SQ o,n !IB 402 9s.a 602 G4 

Bkgtl 
Cum,~ 

G 2400 

0 0000 

'1,:,0 

3 3, 17 

Nuc:ide Library ,so U 

MDA Source S3C<gcus: 0 d 

1.00Si;:irr,a 
Net Activity TPU 

Counts -1'.£.__ pCi 
1,0ilc 0731E+ODO 5 OOSE-OC1 

" 
4_g34E-001 7 55gE-OG~ 

;46 9.23,ET~DO 5 25SE-001 

000 4 063E >OCO S,&'l3E-00\ 

Critic el 
L.evei "'' ~ 

7 2:GE-W3 3 o,,J~-,,r,z 
C OOGE+G~O 2 8-\ •~-00? 

),<JsSE GC,2 6 27[J~-L,C, 

77ac~-OU? 7 720E-C-li 
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Sam?le Co!lect,on ::'ate 

Co,nmenl 

Saleh Na,n~ cJ 13792 

Descnp1!9_~~-·"···- _ 

Tracer Name: U-2J?. 1~-01i 

Tc2cer Actsvity ID? 36 DPM/ml x (Vol )G ·:o ~lL O 1G ':',l D"'M 

Detactoc iJ~t 32 
Acq,,isi1«;.n St~ti D~le. ?./7.'201 I 

Live Time· _'..\0 Gil mi~ 

SN: 
J 12'2:JHv' 

ore r:cc 
Oak R,ctge. H! 37830 
7 12 51P~ 2.'712l•17 

Sample ' ✓ olu,r,e · i 00 Sm-nple Units cnl 

Fir&! SIB.J!l Dilution W/1 

Al1qual' 1 (>') Al1quo: F•~<.t,on '00 00% 

C1lut1on 2 N/A 

,_ab P,ecara!ion: 

C:!1em Name: UwJei,ne-'.i 

C',ent Comae!' 

Tracer Nuc.i,Je .J-232 

Trar.erRecovery ;J581% 

E~ergy C,ilibr.at1on. 201(< 1;: O:'. OW 

C:r!'ic;ency Cal,b.-auon 2016 1'2.02 0,0 
C;,libc.it,on r,ate- 'i e:/2:::0-,0 ~ ss s; pr,,1 

Real ·rime 248 OG mm C-naru1, Cal Gsia ~ :; cs it e;;,V; r,. 
Badgrnund Dale .. !/1 .'JD F 1 59· 48Pf,f. Offse'. = :J,cJ5\i 66 1,e•/ 
BkQd I Pio Ssmr,i~ L,e,, ~~•, G€t C)0t .l!. SpeG,w,, #1 , l'eb-1} 1.2017 1J· ~~ Quad,at1c ~ 0 0G00 '<6'·/ I Cn" 

Efflc•"!ncy: 2ij 62% -,-1. G 29'}' TPU{2 s1:,ma·: 

i[ 

I '·'n 
i 

() 
' ' ¥ ·•, . 
-~--, ·~·~--'r-..,....,..~,--. ~---o---~· 

c,,e,g·, (ke'. ------------·------ ~,.,,,era, _,.,.,,,y,.,,, 
Ar:alys,s Method HC-: Ana:ysis. Se; Narr,;;~ ,sou bf e:,G•gy 
~ecay Cor.·ect,cn 217 1201 "i 3.0~ 45PM 

MDA Consta,1ts· K., = 1 35. K[J" '.65 

N1.,s','10e Summa,y (.'<01) -·-----
Peak ROI kOI 

Ene1g1' Start End FWHM S.H. Gross "ll<gd Net Activity 
Nuclide K~V "' "' k~Y ¾ Count,;; Cm,,,ts ......f?J!.1116 pCi 

U-2'.18 4185()()0 3990~·00 4255 000 A6(),, 100,0 1,15518 l• 720C 1,105 S 332E+OOO 

U-23;, LOOS (H)J 4260 noo 444') [•00 26 3€5 76 6 &4 8s 0 7200 " 
G q6E-OO; 

U-234 ~,ss.oao •\cAO °',r, 40<5 :oo 07 224 gg '.l ",15140 6 00,10 . , 105 a M9E~:,oo 
SJ-232 5300.00:: 5120•0JJ 03$0 000 92 'JCS "" ~;!710 ~ 2534 630 o 2n~+JOO 

-8i,L C'-

i.OOSigma Critical 
l PU Level .V:DA 

eCL_ ~Ci ec, 
4 969E-~D, 1 1es,E-002 4 440[-;Ci 

3 65CE"~~2 , 001~-002 5302[-'.."J, 

·l 985E-Gi:·I 3 43/~-002 6 946E JO~ 

I 1'GlcaJG1 3 osie-rm e 833~-oo; 
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An;a:y~t OF: :CCC 

-----~•-,> 
Sample :)0~0-!3~40~~ 
C\,c:.:ccen, i/1 (.·,~:ys:r; 11 

s~n1ple ColleGt1on Dete: 

Comment. 

Batch Na,11e: U'.:37$2 

QJ~·1pt1on 

Tr;;:cer Namt· C;-'.'.3~ 15-011 

Tracer ActN'ty 1G9.36 OPM/r,,L i (Vo; JC, 10 roL ~ 'IG.&4 clP'~ 
Trocer Rel. elate 12/6/201!, 12:0:':00'-,M 

D2tecto· IJ<'; 33 SN: 
Acqu,sitio;, Stan Dale. 2•7/2017 3 12 20PM 
Live Tims 2.\G 8i) cn,r 

Real Time· 240 0!' m,n 

Barnground Date· ?i, ,2a1 :' 1.59.'1ffr'l·l 

" 1·· 
~~ 

,r -
,, ' 

P"ak 
!:n2r!l\-' 

M!CliclG >ev --
L-2.38 4135 OOG 

U-235 43S5 000 

U 204 4760 OOJ 

U-232 500G C•OO 

ROI 
Stvrt 
keV 

)990 uuc 
L250 l)OO 

45•0 000 

512:: 000 

I 

I I 

RO, 
Er,ci FWH!o'l ,,v ,,v 

4:'55 OOJ o4 562 

.;.,45000 ,, 852 

,120 000 21 675 

5300 000 6S 1 03 

fl.fi. 
% 

1 00 U 

ro o 

9~" 
%8 

Gross 
Cow1ts 

·1:i 00 

500 

92 43 

727 00 

Samr,/a Vo:wme I 00 Sample Ur,its mL 

first Stage 'Jii~t10:1. NIA 

Aliquot 1 1.1-:) .'\l1quo1 c'r2ct,o~ '0·J 00"'1> 

C1l1J11on 2. ";,;, 

I.ab ?cepacaitor 

·------

Bkg,:i 
Count~ 

~4300 

047% 

2 ,~o, 
:; 12(:.'.) 

Ciienl Name U11dFArn;d 

C!,~nt Co~tad 

Tra~e; Nuc!1oe LJ-22-2 
Tr~u,r Reco•;ery ~4 47¾ 

Energy Cal1b,.<tio;r 2J16 Cf'. OS 001 J~t 33~ 

t;if1c1ency Calibration 2016.06.06 (:J1 da< ~.'lb 

Cslib,ation 'Ja!e· 6;6/2016 12 il•.2/PO'~ 

E~erav C31 Gain = 5. i 03~ ke\/: CO 
;)ffse, ~ 3 0?6.65 Kei'/ 

. I 
-r->--.,-,...,....,.....,...r-r--r--1 

1.00Si;ima '.:ritica( 
Nei llctiviiy Tl"'U Level h'!DA 

Counts pC! '" _pGi pC,.!__ 
n 4 323[-001 S 109i-002 B 440E-c-::c 3 '-80[-G'.;2 

' 
3 925E-'.·D2 2 D•0~-00:i · "Q2E-0,1? 4 003~-St2 

SC 0 990£ 0 :~1 7 C-.BE-002 . 946E-002 b 6\HE-J/)2 

~24 d,654HGOC ' /~:E-001 2 ;,v::'E·OOZ 6 2400-0l'? 
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A,1alv~t 0"'.'H C 

Sam;:,le Collecton elate 

Co"!lmen!: 

8J.<sr, Name· C:33792 

Descciotion· 

Tcacer Name. U-D2 1 0-0: 1 

Samp/1:/ 
Type, Samp:,, 

I racer Act,v1ty 109 313 Di-'M1,n,;: (\'oi.)D 7C mL = 
Tca~ec Ref Date: '2N2Qq 12 i':(; OOPM 

10 94 DPM 

---------
De:eciD" 0et 34 SN· 
Acqv1s1lica Sta,; Date. ?i7i2iJ1;' J 12 2'PM 
Live Time· 240.GO "'1" 
Rea! T,rc,e 2,,0.00 ni;n 

Bsckgm·ma Date 2/~ '?,;F 1 S9·5DPM 

Bkgci lofo: S~mp;e Ce! 3~. C'ec lJet '.<'< Spcadr~m '1'1. f'etc-01-~01713 C.9 

~' f 

:: l' 
"' '{ ' 

' ,n 
' ~, 

P1>~k 
Enarg;, 

raucln:J;:; k·?V 

U-238 1185000 

U-1J5 43as ooo 

U-234 476E DDO 

U-232 5300 C00 

i,1_01 

Stan 
'-8'1 

3%0 000 

426C 000 

o!;41l,OUO 

S<2•l ~Oil 

r 
I 

I 

RO. 
E~d FWH"1 

k~V keV -420,; o,:o 61.424 

il4S OG0 7 ()4,) 

4825 000 di\t:\7 

5380 000 52S75 

I 
' 

I] I 
'_'-232 

I ' ' tl I 
' ' ' ,:, 
' 
' ' 'It ' , , 

' ~,-',......--'Y" 

A.R. Gross Bkgd 
% Co~nts Co,rnts 

IOU 0 ,, 08 C. S~DO 

,s s 5JO , 200[, 

~9.8 9<; I. 1 '.G2G-:3 

%.3 690 00 5 6283 

ORTE,~ 
Oak R,dge, T"-J 37S3(J 
7'12 58f'rll 21712017 

Semple Volume. < •)0 Satnple J~•rn ml 

First S,aga []ilution. ~•p, 

A!1quot 1 00 Aliquot Frnc1ior- 1•10 OD'/, 

'J,lut:o" 2 N.'A 

Lab Preoarat,off 

Client Name IJnti?f:ned 

Clim! CM/act. 

Tracer Nuclide G-23'.? 

Tracer Re~o>'ery. S'ci 32''c· 

~----,--c-----------
Enwgy Cal1brabor 20!6 06.06 c,0; Je\ J4 
i::fficiency Ca:1ura!10~·2r,1G 06 C\~ 001 od c,: 

Ca,10rat;c,n DBI<, f0'2i2G 1t, 10 LS ~SAM 

Enerqv Cal· Gain~ 51f.01 :,~V / c~ 

Otrset • :, J59 73 keV 

Quadratic• r, (1000 SeV I ( n 

c"'s-r-,~,.,,i,r-o-~-~---~~~ 
;,:,

0
, xe~,, %'."c 7'.:i'4 :.;c, )[.f.S. .,,,. 

1.ons1gm;i cnuc~i 

'" AG!ivity ''" Level MDA 
Counts ___e_l:;i pC1 pCi 11Ci 

'' 
6 514E,00l 7 44SE-002 8 e2sc-OG3 3 Sd9c-OO? 

' 
~ w;c-·;,oz 2.?~2E-OG2 '~3f-G02 617!~-l)O/ 

es s 893~--:e, 7 71:J~-002 · 644E-002 61%ECS2 

Soa 440S[+r,;~ 1 70/E-OW· C 120E-002 ~ ?<Y-C-CJ'.' 
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AfphaVis;on v5.3 ORTE;; 
OaK R:d)e -N G/82/.) 

? 13 01Pi'~ 217-"20 17 ·------- Sa.tr,r,U; --~---------- ----··-·•--·., 
T;1pe. Sm 'f,,e Sample Volume· 1 00 Sa~;plc, :Jn:ts· ml 

First Siaue D!!ur,r,n Ill.', 

Sampie Colle~tion C<ne· 

Comciemt 

Descr!ptior:_ ____ ,,_ 

TraGH Name U-2-12 15·011 

frace,r Activity ·1 09 '.<$ OVi,l/nol x (Voi )G 10 mL ~ 
Tracer Hef. 0ate· 1::'/5/201-i 12-00.00c"M 

!O 84 0"'t1 

Aliquot: ; 'u"O Ai1quot 1-'cacnon '.liO CO'•, 

C,M!Orl 2 N1?. 

Lab Preparation. 

·-~~---- -------·~·------
Clier,t f\a~:e· iJ;;det:n~d 

Cl1em Cooled 

Tracer Nuclide: U-23'.c 

-;-rec,,,, ReGc.ve.-y ~7 1).% 

=----
Detectoc· r,c,: .x, SI\: 

Accyuisi/fo,r, ------------------

Acquisition Start Date."' .','20 17 :C 12 ~1 PM 
Live Ti'178' 2~0 OLI cn,n 

Real Time 240 ('0 cc,in. 

8ocrsgrour,d Dam: 2h-'201 7 , %.bc-:'fvi 

" 

i::oe,gy Calibral!o~· 2U 18 08.06 cn1 del 36 

c:f!-Jciency C:al1tiration 2C'.6.W 06 'JC~ w,t 26 

Ca,ibrat1on Date 6/6/2015 ,o 3 1.59Mi 

Enerqv Cal Ga:n ~ 5.0::62 KeV .' Ch 

Offsr.t ~ J 1C9 os C,H' 
ChiadtatlG ~ e,, JOOO ~ev ,' Cr2 

7 

'...,...,_,,~"---c-r.,--,•'+i 
7~s, :c1- 'il' 7',H f'LIC 

--- Nm::liC:~ Summi:ry !ROi) 
f',a3k ROI ROI t .OQSignrn Critics I 

En!.'rgy S!.m--i F.nd FWHM f:;.R_. Gross Bkgcl 

"" A~ti~it; TP'J Lel!el MDA 
l<luclide kaV ~e,V !<eV Im\' % Co1.mtl. Counts Co~'ltS oCi oCi aCi o~' >, - ---!J-230 s1eocoo 3990 '.:<JD 4255 000 '36 351 '00 0 6B 10 7 4100 Sc 'w,c-oo, 5.9S9E·O:l2 11eoE-ooz 4 797[-0W 
:J-235 <!fo ,i,;c 4260 OGD 4445 C[,0 6 61, 76 6 4 00 0 ; zoo ; 2 (1<)1t-002 1 9?.0E ·}~2 13?1HW C 127E-Of•2 
L"-134 nto oa,; ~c-10.00~· 4825 CG~ % IC3 99 8 "11 00 '3 1685 ;; 4 :,~o~-c,01 6 ~/7t-OC2 3 07iE-[,W 7 %9E-D'.2 
'Vi3? 01UV OUO C12UOOG sooo.or,: 75 B1'i 99.3 

) '" 72 
5 5332, 7<3 4 ;a~F+C-CO ' B~.4~-001 3 O.i4E,'X>< P, :33[-C·'.2 
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OR.TEC 
Oal< Ridg,:,, "'"N 37830 

7 1J 04P~·: 217120 17 

Smrpie. 30JQ.t~5400f 
~;~eccc,J:T1 ;/'. .'\na,ys:s, # 1 

Sample Collec/1on Date· 

Comme~t 

Batch Name :JJ2:'82 

::::,script,on 

Tracer~ame L.:-2321~-0'' 

---- S~rr.,,,ie 
T),pe: Smcp:e, 

Tracer Act,v,\y. 1G9.36 DPM/rnL x (Vo!)~ ,ore-'_~ 1r,,:;4 c:JP'lfi 

Sa,nple Voi~rne . I or, Sample u~,m- ,~L 

F ·est Si<JLle Dilu\10~: 'N./A 

AliquQt. i.OU Al1quoi fracuon '0'J ro% 
Cilut1on 2· NI.~. 

Lab ?reparauo~ 

Client ~iame· Uncie,t,neci 

C!:ent Contact: 

,·,acer Nucl1dis LJ-~~-, 

Trc~er Recovery 90 61 % 
Tmcisr Ref. Date 12151201-~ 12 JfrUC•PM ______ _ 
·---·-- ·---- _ll_cw:isiUr:,.~ ------------· 
Oetec+or De: '.J7 
/1cqu:M,on Slart Date X~,2,11; 
Live TimP· ;;s-o VO ,~,n 
Real Time. LA() C•0 rnr: 

SN 
3.'.221F\,: 

Backgro,1;;d Dale 211 'LD1 I 1 ~'J 5, f'M 

E:r.e,gy cat,bralion: <"116 06 UR l'G1 .. Jsl '.17 

Eff1c1ency Cal1bnat1on 101G.06.C·6 GQ1 o-at 27 
Calib;iJ\1on Da!e· Wf,/2018 12 14 2'1PM 

Ensruv Cal G~in = 6 S91~ k,aV, cc 

Bkgd Info Ss,::,pfe Dc'r 3·;: D,;; Oet ;g S~c."C;rum #7, i'•h-/J1-2G1' 13 C,~ 
OF.s,;; ~ 2,521', 4' lceV 

;J~adcat,c ~ O 8QCC ~~·-11 ("c;-' 

"" a 

: I 
:L~, 

n 
I 

I 

I · I 
I 

""234 
J-238 , 

A%lys;s Method. RO: Ac,aly,s;o, Se! Nc>rne = ,so u ~, ener~i, 
O~c,;,y CocreGt!or.·2,'112011 :; (1, .l5PM 

MSA Co~st2~ts "" = 1 05 . i(ll-= 1 ~:. 

Nuc:ide L1brar;: lso U 

MDA Sourca B~c~~,,;L,na 

-- · N11c:ide $c,mr.wry (F:Dl,i 
P"a~ RO, RO! 

Energ;· St~rt f.r:d FWH~ R.R. Gro,;;s Bkgd Ns>i 
t.,;clrde k·?V ke'J k~V '" % Co,mis Cour,!s Com,~ 
U-233 o1H5000 s,so oo:; 4ess ccc 51 5'7 100 0 1G5 20 1 9200 "' 

'i.O{ISigrna 
fl.<,!ivii'/ 

''" pc: ,;Ci 

7 9JeE-UO', ~.8?1E C<:·2 
U-2J5 4381' 000 ,200 000 "-445 OGG ~J ~-, 

''° 8 JO 0%00 1 06<~-~m o w,E-ac2 
U-2.11 4765 000 OM() 00() 4325 000 26 B13 99,8 '08W , s;:ao ,cs B 16%-:D1 B 977[-002 

U-2J2 5300 000 512J 000 o.w-~.ooa 40 365 :)9 U 631 ff b 2741. 526 4 464E+Gm 

' 
814E-001 

Critical 
Level 
nc; 

1 %1F.-O:i2 

16G1E--l:~~ 

1 955E-<J,J1 

.l.~OQE,002 

r.'IDA 

pCl,_ 
5 981[-0[2 

C 317~-012 

5 'd)Of-C12 

il -.-,,,~-::)/ 
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A1phaVlsiorn v5.3 

:Sar:-;;:le: 3(i20483,JG09 

S11e•, t;l,m ;t1 /'.'.1181\·s,~ # 1 

S2mole. {:01teot1or1 Dale 

Co:nme~t: 

2',tch Name;, U33782 

Descnptio,1 

Tracer Name U-23215-0'1 

Tracer /\c11v1ty: 109 36 DPM-'n.Lx rv,,1 ,o 1C mL ~ 
Tcace, Ref. Date. 12/'i/20\4 12 0U i),'.!PM 

------
Detecto· Del 38 

Eeal T1r>1e 2~0 !l!l m:t1 

B~~kg;,;uwJ Decta 211/2017 1 S!J 5:PM 

Bkgd info S8,>'pie Del 33. De'. D,at 32. Srectc11n11:tL Feo-0'-2017 1::;,~g 

20 '; 

'" 1i IC 

" ' "a 

C j,_, 

' 

' 

i 

' 

' I 
U-238 

I 
t U-2y 
/\ 

.,C,' ·•' 

--- . 

I 
Ii ,, 

' 

I ";\I ]i\ 
I i 
;ii 
' 

"-234 ,: 
' 

j j• " ,_l.-1 V 
' ' 

Analysis Method: RC! AJialysr~. Se1 ~'~'~<' = 1sc u by we,gy 

Oecay Corcect10,,.2.'7 120 ·; ~ 3.05 4f P\~ 

1\/IUA Coast~r.15: Ka= ·, .GG, Kfl = I 6~ 

ORTEC: 
Oa,k R,dge, TO. 37830 
7 13'0??~•: ?i'//201? 

SJr;-iple Volume ·1 0,~ i3~mp:'o Un•t:; rnL 

'irst StagEc D1luMn ~Ji,\ 

A11quot: 1 OC Ai,.1uot Fracuo~ 70C' 8(!';·, 

Di!~t1on 2 ~JiA 

Lab Preparat10~: 

Client Na,rie· U,1de,)ned 

Cl1e,1t ~ontact" 

Tracer /Juciide IJ L32 
Tracer Recov1c1y. 99 S.\ % 

E~Ecrgy Cal,~rnt;on 2,)1 0 J6. 0~ DO' -:lei :CH 
E:ffi6encv Calibrat1c'1:20"·6 i16 08 OOi det 36 

CJlibra±ion Dote 6,612::',16 12 ;7_fi2PM 

Ene:r<r/ Cal Gain °0 5 30(;'.' i;eV / Gil 
Oifset = 3 DU4 Ol, :,,;.V 

Quadr2'.ic ~ {) 0000 KeV .' Ch' 

· Nuc!ide Sw:,m;,ry (ROI) 
f'"ak ROI R.01 1.00Slgm~ Grr.:1-.:al 

Em,rg,; St&r1 End Ph"HM B.R. Gross t\Kgd Net J'.Ciivil~ TPU L,we! /.;.DA 
Nuclide keV ~,;V ke1i ,,v % Counfo C:01.mts Cm.,,-,ts 

"" per pCJ e£!.._ -- ,._ 
U-238 4185 ::<JO ::,990,(:()0 4250 C-00 62 440 ~UJ 0 80 0'J 07200 "' 6 080~-UOi 1719E002 I DIH,-002 4 037[-'.(J/ 
U-205 4C35 c:~ 4260;}:)() 4445 0[•0 7 C02 

'°' 7'$ 0 0000 

' 
G 459E-0~2 2M1EaJ:J2 om:c•(•;-{) 2453c,e<1; 

U-23' 4755.0G;; ,:t,40 occ 43::'3 G~J 2g •JC< s;1 r 1Dl,00 Z 2400 "' o S<J~-ou; / ·;6JE4:2 2 071E-i.:-:;2 C 024E-U02 
V-232 53C-O 000 0120000 0380.00G f, I 7)'1 gg,e 7C1 n 7 G524 6% 4 %:lf'+OOO 1 sao~-oc, 3647[-00~ g 2162-002 
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""v·· s3 .-.,p,,li iSJOn 'I . 

Ana'ys!: (\RTFC 

-·---------· 
Sa:npl8 '.\0204d~4VH) 

Sri:drc,co if.'. ,'.\;;Bly·sts ct I 

Sa 0 ,1p:a Collect,an Dale. 

Comm,;nt 

£;;;,~-,puon 

Tracer t,lame U 232 15-(H 1 

Tracer ,>.~11vity: 10&.36 DPMimL x (\ic,I )0 ·,o ,n!_ -0 ·!U (M :):01,i 

Trncer Rel Date 1'.,U5/2G74 12.00.0C·1°rv: 

71310PM 21712017 

,Samp1eVolume ·:_Q(! Sample :Jrits ml 

t=,rs; Sta::,e r-,!utio,:. N-'A 

AJ,qu,:,i: 1 00 Ali1uot Fraction. 11.lQ OU'iC 

Dilut:on 2- Ni? 

Lab Preparation 

Ci,e~t Name. cind ➔ 1ined 

Cl1rnt Con lad 

Tracer Nucl;de: IJ- 232 

Trace, Recovery. 1•10 93';, 

Detect~, De: 38 S/\J 
Acqu1,1tio11 St3r. [1ate: 2/7,'2C-1 7 3 12 22f':li: 

!iccyws,,'1,,.~ ---- -·---·---- -·-----

L!ie T,mff 2.4~ OU mi•, 

Real .,.ime: 240 ;;o min 

Backgcoun,a Date 1i1;Z0i7 1 ~O S:!0 '1/s 

8kgd lc-ro· Sa,~i:-le De>\3~. Det. e)et39 Sps~irumto·,· Feb-G1-201713 59 

,, 
I ,~ 
I 

"' ' 
. ' CL_, ., I 
:~ . 
'" ' 

~ 
. .. 
' . , 
< 

'I ',-
,. I 
cc a 
10 j 

I 
'"-.-= ·-

I 
I 

I 

I 
' 1 

,I 
U-232 

;t\ 
' !--1 

• 

: ii 
I 

,c1 
,, ' 
;! • !. 

• ~-23S ' '? -

' ' ' U-234 j ' U 235 

i ,\ .. 

Energ)' Cal,tration· 2016 06 ll5 001 Je; 39 

Ell'1c;ency Ca!,brafon.2016 G'.i ~6 C,Ol %{ ]8 
Caiib 0,st1~r, Dam· 6,'8/2018 17·,'.Q·XPFJ 

t::nerQv c~1 Gain=~ '.OC8 keV; Gti 

Eifo:iency 

0,1.et = :',Ol<6 36 ls~V 

Qua,Jrat,c " o o,Joc i<.eV ; Ch' 

;;1 n% ~,- 0.2S'ic TPL!-'.? ~,gn,a: 

:l~~'"' ,,.4 - e, ' 
,, ,,, 

~.,....,..-~~-c'""-is•~-~~- ,-,-,.+r-,-,---,--,,--.-~--4 
''"' c,,: ccs--· f

0
51 OCB1 fe,/1 72'' ;c:,; 'E3' ,-:;: 

/l.n~lys<5 Method R_i)I At~illys,;s, Sei Nsme • isu u b)' 2~~rgy 

Oecq Comactior. 2/7i2017 3:05 45PM 

MCA Con.stants Ko:= 1 65 , KB = ! 65 

·- i.uc!fd-:, Summwy (/'i.01)" 
Pea~ ROI ,o, 

Energy 1>:a1t End F\~'HAA B.R, Gmss i:lkgci ,., 
Nucfkio keV hN k2V k1N '1, Gour,¾< .:,nrnee co,rnts -LJ 231! 4185 000 399◊ ouo .;2ss o~o 

"" 676 woo 1 ,2 60 o .;ooo i ,2 
~ 230 4335 ;mo 426G WO 

·""' 000 6 900 70,6 4 00 0 2"-J0 

' U-234 "7U5 OGr 4540 ;){)0 4~20 N,o 36 g57 %e 79.43 3 6UG-J 7:, 
•J-<32 -\300 oo: 5120.JG: f,360.C-C,O 93 OC3 %3 '32580 ,) 5785 ~21 

1.IJOSlgt'il~ Critic~; 
Aclivi[j· TPU L~vel r.NDJ< 

oc: pGi pCi ec; 
S 576c-{;(11 GMIE-002 7 '-40F--<::G3 3 074~-01)? 

2 87SE-,10< ' 5'1 IE-002 6 660~-003 3 "-"51:-Wi 

4 454E-001 a B,0,:-002 2042E-002 5.67JE-:J2 

~ 972E+OOO 1 75Bi'-!.<J1 2 351[-002 6 32GC-J02 
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,t.JphaVision v5.3 

Ana-,yst C1fs'"TC 

--~----------·--·---- Sample 
Sample 30204b4Q11 
s~0c•,,1m '11 i.,1sifl:s #1 

Scm1p1e Co!lec'1on Date 

Comrn<anl 

Batch Na,ne: U3~7S? 

SBmpie Volume: ! DO Sacnple Uo,ts. c<1:_ 

f,c~t Stage 0:i~t,o~: r,jiA 

Aliquot 1 OU Al1quo1 fcact1c,,· 1iJGGO% 

D1l1Jtion 2· w;., 
:.ab Preparation. 

Client Name: u~r5f1ner, 

Cl1e~t Contact 

Tro1c"r ----·------------
Trace;r ~lama G-2'.,: 1C>,011 

Traceri\cl,vi,y 10', 36 i.lf'\\i111l X (Vid ;G ·o mL" 10.B4 DPs'! 

Detecto:: L~e' 4G Sbi: 
Ac,t;uisi!1on Stact Date- 217.'J,J1"/ ~ 12.22PM 
~ive Time :.,io VG n11n 

Reai TirPe 240.00 01in 
Background Daie 2/IW,17 -:.~:,-~-;}'M 

Ana1ysis Method !~G' h7<i)SI·' Sei NamG • iM u b\' e: c.cgy 
De,:ay Correction 2,7,201 7 3. !)~. 45PM 

i1AD'I Consla~ts K« ~ L$5. Kr,= ' 6S 

lrac..r Nuc!ide U-:CC>i 

Tncer fl.ccov,ary '!i) 5,~it, 

Energy Calibr~tion. :,o 18 06 OS 001 a~t 1:0 

Eff;cienc1 Calibcst1on.2e··5 06 GS 001 ~&\ .:::o 
C~l1brauon Dace· 6/6:2016 1 ?.:::_: <\5f-'~,1 

Enerqv C-al· Gain ce 5 2233 k&V ! ,~-, 

Offspt = :i 00~. ,7 :wv 

rJ(J,:;_1/d~ Summar,' (,'{DJ,!' 
Peak ROI RO! 1.MSi;Jrna Critical 

Energy Sta,t 
'"' F\.'\IHM 13.R. Gross Bkgd ,~ A<:tivrty ''" Level iv1DA 

Nm:Hcie keV !rnV ke\J keV % Counts Count$ Goun~ ec; ec; £Ci _pCi __ 
u-ne 11%000 3%0 000 t.Cc,5 GCJ 7~ 330 1 oo a 2.,0 ◊~ osgc:; z,,s ? 732E+GCU 2 3D4E-on, : 412E-002 5 0'36[.,J,)2 
U-?35 43W,000 426~ 000 <,;,/6 000 92 972 78 fi ·10•; 000% 

" 
2 ◊.\4E-001 5 706E-002 U OOQC+OOO o 9'l1E-OG2 

ll-2:,;., 4,'65 ◊Ol' 454G 000 482b 000 46 5:;7 %~ 257 0,) 5 0400 ,.,, 2 %%~000 :, 375E-DCI a :'SOE 002 1 ~i9C OC•1 
Ll-2:<2 5300 :00 5i2G '.·00 5380 DOO 58 673 gc, 3 435 84 0.3013 <3,) -i 'J6F+ooo 1 693E C-~1 1 790E-0'.2 1 ~:l'iE C•:1 
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Afp!'mViston v5.3 

Sample· ~0~04354C12 

Sa~1p!e Collect:o~ Cate 

c~,,-,,~,ent: 

Description 

Tracer Name C:-232 ·1 S- 0, ., 
Trec,er Act1v;ty: 10S.J6 DPM/rnL X {Vol )0 10 mL = '.0.~"- [,Pr,,) 

Traci;r Ref Cate 1215/201,t i2 OC UOP1,I 

ORTF.C 
Oak R,d~e TN 37830 
11 09.23AM 2l&':::'Cl1 i 

Sample Volume: 1 G0 Sarnoie [Jn,W. m~ 

F!rst Sla!Je Dilution :•J/A 

l'-J;quor 1 DO A.1 1~~0+ Fc;,cfon. 100.:JO'l'-.-

D1lut1cn 2 N/J\ 

1.bb Preparation· 

Client t,ame Ur,de-/1~0~ 

Client Cor\tact 

Tracer Nucl:,Je: U-232 

Trace.- Recovery % 31% 

Acquisitbn -------------
Datectr,r Da, 38 
Acqu,s,t:on Start Darn 2/3.'2011 7 08 3?N,I 
I.Ive Trne. ~40.00 r~ir, 
Rea! Tims 240 :)0 rn,n. 

8,acKgcmmd Date 2:ti28S 7 1 59-5,pr,i 

Energy C;,libratiore. 20113 05 (.rt; 0G! °'" 38 

t::ff:c,ency Cal1bmtio~ 2016 C5 Q(; 001 det JS 

C;;l1brot1cn Dare. C/6/2016 12·17 C?PM 

8kgo :~,o s~m~:e· C.·et .3W C.:e:: oe: 33. Spern,1,n Ii-~ Fe'J-G1-2Cl1' n-~B 
Offset" ~.004 oc, ktN 
Quadmhc ~ 0 GDOU keV / Ch' 

TT 
I 

• 

Analysis Method: rec, Analys,s s,at Name" :s,:, u by energy 

Oecay Correction.'./i?/20H 3"05'45PM 

MCA Co~st2ms· M = i 6:5 '<~ = 1 5~ 

- Nuclide Sr.mmery (.":DI) 
Peak ROI RO, 

FP.e1-gy $tart 

'"' FWHM R.R. Groos 

""'' i--lucl;d., le'J k,:'J ]&__ k&V % Crn:mi,; Counts -U-238 4185.00G 3980 ow 42o5.~00 95 353 rna o ~8 00 0 7200 

U-235 ~035 ooc 4260 000 "445 f.-00 28 2-'>4 766 2 00 0 0000 

U-234 4765.00J 4o40 ,JU() 4825 [}~~ 0•2¾ 99S 7i 20 ;, $400 

U·Z32 5JUO.UOG 512000G 5380.00~ 56 ·,,n ,,a 605 23 I %24 

'l.tlnSigma t:rftl,cal 
Neat .il.ctivii~' ,,, l~vel 1/IDA 

Cou,1ts oCi pCf pCi PSL" 
M 62%E·001 7 412E·002 I 121F.-002 4.195[-C02 

' 
'. %3E,002 1.63~E·002 0 lGOE~oorJ Z 543E JOC ,, 5 J%E-00l !, 9JP,E-JC•Z :e ,01 E-oo;, i 25gE or,2 

es, 4 72[,EFOOO 1,8G4C-OC1 3 78JE-U~2 g S75t' 001 
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AlphsVision v5 .. 3 

Sample Collection Date 

Co;nmBm: 

Description. 

rra,;er Name· l!-23'.' 15-C11; 

Tracer /\ct,vily '10~ ~r, C;i-'O'l/rJ'l X (Vz,: j0,10 rr,L ~ 10 94 DPM 
Tracee Ref elate P/'.,/2!li4 '2:00.0CPM 

·~--·---·------
Detecto~ De:% sr;-
Acquisition St~r1 Date 2/8,2.G1 7 ~ OS· 3? NV: 
Live Trne 2J0 OU ;r:ir, 

Re~.t Time;: 2~c, 1}0 .cni~ 

Baci<<)'~UnO Date· 2/1/2J17 1 59 S,F'M 

ORTE~~ 
Oak R1oga 1"N 3733~ 

1 ·l:09:26AM 2/$12017 

San1plso Volume 1 o;J c<acrple Jn,ts rnL 

~im1 Stage D1!u1ioc, W.". 

Aliquot: 1.00 /lli~uot Fraction 100 O,J% 

Dilution 2· l~IA 

lab Preparat10,1: 

Client N<1me· U~c!u'1~HJ 

C!,ea' c.~mac1 

lrace; l~llGlide U 2::2 

Tracer Rs'CO\ietf 90 61% 

Energy Cat1brnt100: 2.U 16 cl6.06 on1 ck.t :rn 
C:ff:c1<ancy Ca!ibranon·2015 D6 c-8 D8·; d91 3f, 

Cal1br at,on Dale 51Q.'20 i 6 1.C:20 36"'M 

Enerqv G81 Ga1,1 = 5 1 o~·J x.,,,. i Ch 

Oft'Sf,! c 3,089 ~f k2,V 
Bkg<l lnfc. S8r~oie Ciel 19 Get De\ JS. Spei:-;rvm :la'1, Feb-r,1 -?0'. ! 13 C,~ QuadCEtic = O.ooo,J !(el/ i Ch" 

,d 
~ o, i 
3 -• ~ 

O i ~ 

:, 0 

I-'~;;~ 
E:ie,gy 

/>a•JCl!d,:, Im\/ 

1.:-130 S1B5 000 

U-235 43<15 000 

U-23-4 4765 000 

u nz 5300 000 

eo, ROI 
Stmt 

'"' hV ,,.,,v 
JD90 ao~ 12~0.Cl)O 

~,so oac 4445 f;JQ 

40'l0 ooc 4B25 c:~ 
5120 000 5380.•JO" 

FH"icienq. '.;·I ?23/ +/. O 28% TPU{2 s•;rnai 

e;;,,:;ide s,.·;r,ma,v if'iO;/ ------

FWHtJ! B.R. ""'$!; BkgC 

"' % c0,m1s Count£ ---1n,2 i 00 ; 70 11 ~ 4800 

11 ~% 76 ~ ? 00 a Z400 

11 00 c 99 8 6961 '.<.6000 

"/c\?:/J ea a 741 3D , .;no 

N~t Activity 
Coums ,:;C; 

'" 
4 743E-oo; 

' 
0 "10<'.~-002 

60 1319~-ou, 

?37 4 <O:lF+OOO 

·t.OOSigrna 

TPU 
pCi 

5 997E-002 

~.oooc-= 
h W8f-OC2 

1 060~-~C I 

Critical 
Le~eJ 

;,Cl 
rJ!UA 
pc, 

8 2~~E-O(,:J 3 425E CO2 

1 65'.lE-2s1.1 , oo,E-c;; 

227•E-G02 6 31%-;,:;, 

25'8E-C◊2 7 '.<'~-"'" 
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Sample Collect;on Date 

Comr,,ent 

ORTE'C 
oa, R1dqe, Ti 1 37830 
11 09"20,4M 2/8,2~1'1 

Samp!e Volume ·;_C,Q S:am~le U~!1s· mL 

First S!·'<ge Dduticn. Ni.A 

Al,quot: 1 GO Aliquot c'raGtior.· 1')0 00'1, 

D,luuon 2 I~/,~ 

Lao Preparation· 

---------- ·---

Desuiption; 

T r8Gec Name. U-232 'I ~-011 
Tra,~er Ac,:111,ty: 108 36 DPM,ml.x (\/G:_)G.70 rn!., 1[1 '.)4 DPM 
Tracer ;~el DalB· 1215/201~ :2 00·00pr,~ 
--·-- •--- A~qilistt1on 
Detector· Dtc 40 2N 

AcqUl$ll1on Stflrt Date 218.'2017 :' (i8 37P.M 
Live Time ]!i.Q,00 min 

Real Time 2,,c, D-:l "1'r. 
8aci<ground lJate 2/1/20' I ·; 69·S 0 PM 

Bkga l~/o Sa,·,,11'(,_ DE-t -,~: :)et Det 40; Sp,,mun1 #'. i'eb-0' -207: 1 3-59 

~i ---~~~·n 
,, i 
" "1 

' 

2' c' 

u-n2 

;I 
"' " ' ,1 

Cl!ent Name Undeiil,e,' 
Cl1ert Conmc1 

Tracar '>Juclide: J-232 

Tr<1cer Re:xi,en1 98.67% 

Ene,gy Cal1bratia~ 20'J6 06 08 00' dei 40 

Eff1c1ency Gal1brat,o~:201 6 06.06 001 ae, 40 
C3i,brauon Date: 616/20 :& 12-23 "SPM 

Ener<:N Cal. Ga!~= 5 L253 keV IC•, 

Otis.G! = 3.00:? 11 H;,V 

Quadratic~ o.ocao x~·•r .' Ch' 

; l~,. -~--•~w~1u.2y . u;s4+e1,fil}, 1,, -r'+.,--~,,_,..,_c-4 __ , ----,-,---,-,-..---,-,-,-,--~~ 
:~;; ccv- ,,,: osr,, ,:~:· ~,a, ,£c: ;·,ce ,;,c; ;7~7 ,o,;,c °'t;· 0:--c, 5-;c;- o:s; ;s~-? csc, ::l-

"""''\' ,'.<'!; -H --------------- --~-,,.,,~, ,.,,,,,,y,,1.5 -----------,,,:,e1,\IC''-'-----
A~a11s;~ Method fl_(): A~al,',,:o. Set thme 0 , ,so O l'J e:iergy r,j,1 

Decay Correct;o11·2.712011 :i 05 !i.~PM Nuci;ds, Library· lw U V 

MDAConst2nts "" = 1.65, e,µ = , 65 MOA Source BaOKg,,,c,nJ 

- ,'\/<.1c>ide s.,.mm;i,:,, !ROI} 
Pea~ Ro, ,o, 1.0()Sis,ma Cr.tics I 

Em,eg:,· Stare End FWHM S.R. Gross Bkgd Ne! Activ;t'/ TPU Leya: [lllDA. 
Nuclide, k·aV k~V "' "' % Cotm!E Cow,ts C:;,unts pc: pCi rCi P.12... .. 
____ , 

-· U ?3(l 4185000 J%D 000 ,200 oac TD 628 moo 55 DO a 1soo 55 ,1 330E-001 0.?39E~1':·2 1 01'.,C-DDZ 4173E-oc, 
U-230 t:JOC.000 426~ 000 •"-4f ooa 7 433 ,ss 2 JO 0 ~-ODO 

' 
2 0 l8F-'.NJZ 1,6U?~-OC2 OOOGE+,'X•O 2 ii 'E-OG2 

U-234 <IGO ,ou 4540 000 4825 000 1G 3 I 6 sa e 43 co 5 040[J 

"" 
3 D27E-001 5 71ilE-OU2 3279E--CQ1 $ 715E,GaL 

J-''J2 5300 '.)Or, 5120 '.)00 530G 0.00 02 876 %il sos 3( 3.301B 00c, 486<[+000 2 OC,2E-OU~ 2 7\0E-002 7 C?4E•C12 
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Ana,yst· DRT,C(: 

"-·•---~-~--. ---
Sample 302U4/if4G15 

Sam~ie Coi1ec'.1or1 Date-

Con,ment 

B □ ich Name. u.:.:J;-~:;_ 

Description 
rr.ace, 

Tracer Act,v,ty iM.35 DPf,Mn-·l x (Vol )(110 ml= 10.S•J CJPl\/i 
Tracer Re!. Date: 12151:'.Q 14 ,2-00 ,JDP•~ 

Sarnpl6 VolLlme 1.GO Sample J,o;ts ml 

F:rnt Sbge D1lun(;•, /,.'A 

Ai,quot. 1.UO Aliquot Fractio~· 1 ()0 08% 

Dill!\IOtl 2. NiA 

Lab Preparation 

----·--·------
C!1e;,t lfame U11Je1f~ed 

Client ContR.ci: 

Tmcer i\,,clid.:,, U-232 

Trace, ReaJve~J- &a 10% 

·------ .l'.cqu/$ii/On -----·------------
Detecmc Cat 20 SN· 

Acqu•s1tion Start Date 2.'S-'2017 ::; 22 \5PM 
L1vo Time '.'.dO no c;;!,1 

Real -,-!m~: 240 01 min 

Backgmur,d D~t~. 211/2:J: 7 1 58 ~.f,!0r,\ 

Ene,·gy Calibratior.· 2016 1'.· 02 007 

Eff:~,e~cy CalibratlOff2C16 lZ 01 JO'.' 

Catibrat10,1 Daill: ·1.C.'7)2016 ! &,;; 37PM 

E.-,e"",1 Cal: Ga,n ~ ~ G577 ke\i i Cl 

Bkgd l~fo: $,>,r,cpla ~.:,l 28, Der Det 2~. Soectcc1, -, 1/1 ~eo-G1 -20< 7 I J· 59 
Offset= 3 002 38 ~,,v 
Ouaarati~ ~ D.0000 1,,.\/ / c:,0 

Anaiy&IS Method RO; A~Bi)S<~. S~\ ~liiml'e ,.- ,,,o u by ~~e,gy 
Decay Cr.rrection 2(i/20'r7 3 OS S5f'l,i 

MUA Co~stants K" = 1 65, K11 = 7.65 

Nuclide library: !r,r, U 

MDA Source B,,ci<srcsund 
,_,_ ____ 

- Nuc!i<fa Swt,'<,WY (.'?Cl; -
Peak RO: ROI 1.0DS,gma Critical 

Er;.;,rgy Sta'1 f',io fWHM B.R. Groe.s Bkgd N"t 11.cti,·ity T;:,,,, 
l."vr.l MOP. " N~did" kr.V l<<:iV k,N i<eV % Cmmt5 Counts co,mt~ pC! Ci pCi pc, -· U-218 418SDDO 3990 000 4250 000 0A~5 moo 93• z~ 0 7200 ~04 7 '4.%E~OUO 4.'.<UCTC--0:il 1 248E-002 4 662E,032 

U-235 4385 }00 4260 noo •144'5 DOO 2~ 922 (0 ~ 65.6'} 0 240~ 55 s soaE-:,01 6 3'9E>~:n 90SJE-OO:l 4,7 E-;;;; 
'-'·234 ~755.0}0 4540 ~·"D 4W/5 c,o 65 492 %0 963 OJ ?, <)<SJ':• sec 77'5E+WO ~ 508£-001 1391E,COZ enor,c ;,v 
LJ-232 5:JOO OCT•: 0120G~~ so8o c~o 93 679 gq ~ 505 oa 4%•J: 000 4 '43E+C-Y.l 1 716C-001 1 <~9E-01L a £38~- 'JU• 
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Spectc!lrn #1 

Sarnp1e Ccilect1cn Date 

COCT'me,nt 

ORT!::C 
Oak R,dqe, H! 37830 

7 22..Z2PM 218/2017 
-

Sample Voiu1,1e · > ')0 S~rPple U~its rr.1. 
F,rs! Stlge D1lut1on: r-,iA 

Alia~o\.1.00 Al1qu01 Fraction: ·:rJGGU% 

D1luEcm 2 i1/A 

Lab 0 ,epana'ion. 

C!:<ont N~me- Und5t1~ec 

Cbsnt Contacl' 

_,____ TrrJcer •-------

Tracer Nama U-232 15-'j: 

Tracer Activity· 108 36 DPM;n,1_ x (Vo! ,:0 11) r~L = ·!O ()4 DPM 

Tracer Ref Date 12/~/WH 12.0J O(>Pi',1 

Dete,ctoc. ::-0t 27 %J· 
Acquisi'.ion Siar< Date· 2i8/2~17 J.22 15?"1! 

Live Time 24'J.OO m!I,. 

Real Tirne 24G_Q·: m,~ 

i3ackgrcund Date: ?-'1 ,2017 ·: 58 54i1i,,1 

8kgd 'n'o: 3,1r:1p1e. D<or 27. Dst Det ~?, <,pec:1. um #1 , Feb•O 1-2017 •i 3 5~ 

Tmcer Nuclicte: U-232 

Tracer Recove~J 36,;'0% 

energy ,-:;alibrntion· 2G'1f OE 06 001 de\ .i'.7 

lcff1c;enc,y Cal1Dcation 2016 06 U6 OG1 ciet 27 

Calibration Date- 6'6/2018 S 44.¾•\AM 

EMrQv Cai Gain~ S 014G haV / Ch 
Offset= 3 08'3.SS ~.eV 
Qu~mat,c. ~ o onoo b\l .' Cii' 

l 

Cce,gi ,k€v: 

--------•---- ·-- ,..,.,n._,,~, _,,.,,,,,yr,1s -•-·-----------,·~''•""•----

Anelys:s Method. '-\(ll Analys,s C.0, N;,mc, ~<Sou b\' s,1~,gv r.,t:r'{) -
Decay Correction ,:./7.'?.0'17 3'05 ,;f,PM Mucl;de Librar;: 1,,c, lJ , 'V" , ,, .:,•'> 
MDA Co,13tar,ts Kr,.= 1.65 K[l = ·1 65 il/lOA Source SasKgrrnnd V ;,;~,·;·' 

- - r;u8ide Summarv !RGI/· 
,>ea~ ROI RO: 1-Ui.lS,gm:, Critical 

Fr,e,ay Start Er,d F;Jiil1M 8.R. Gross l:Jkgd N?: Activj(y 

''" Level r•~DA 
:~,,d;de kel/ k~V keV keV o/c Cmmls Counts Cuur,ts eci 1,Ci (!Ci Ci 
U-23d ,135 000 3990 oac 4255 000 41 414 100 C 278 SC 0½00 

"" 
4 960E+OOO 4468E-OJ1 1 ZO.SE-002 , 1J,c ,x,· 

U-J35 438!' 000 4260 000 4"-45 O•lJ U 080 76.6 <8 ,:-0 0 2~00 a 4'41E-;01 1 034E-001 .' 093E,002 I Q4gr ,_(·1 
U-2')4 0760 000 454-:, 000 1825 ooc <,l.o: 993 335 61 C.92VJ 

'" 
c, 972E+CJD 5.lBOE,00' '-~·J~-OIJ2 1 383<'-(,(., 

Ll-2.;i sooo oor, 512G 000 533<: 000 70 ?14 as e ?73 57 4 043L 270 1 ~08E+00C ',121EOO: 6'32EW2 1 "'1,~-~11 
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Oa.~ Ridae, TH 37830 

7 22,'.l5:~i,1 l/8/2017 

Samplw 302G485A:J17 

SMcl,un#1 

Sarnple Coilect1on Daie• 

C?nm,ent· 

Descrip'.ior, ---------Tracer Name. U-2"2 15-011 

,1ac,,, Act1v1ty. 109 38 Cf'i1llr1L X (Voi ;c 11; mL 0 

irecer Ref Date 12/5i201A 17:QQ·QOPM 

S3r,;p;,;, 

Sample Volums 1 00 Sa,r.ple Lln;ts mL 

First Slag8 Dil,,t1on. ~J/A 

Aliquot 1 C10 A!,quot FcaG!IDn: 10000'/G 

DiUion 2: :,;}A 

Lab Preparaiim, 

Client t<~me. Uncd1neci 

Cl,ent Co,a11Ki. 

Tc<Jce:r..Jucl1de· U-232 

Trace,- Rec;ove:y. ~6 41 % 

Dete~\Of Get-28 SN· 
--- A<:qufoitkm --------------------

Acq•.1isition Start Cate· ;:13,2r_;1-; 2:Z 1BPM 

Lwe Time 240 (;:J "''~ 

Real Time 2AO.G1 ,n,n 

!fackground Date· zn;zc,17 1 S8.52f'1~ 

Energy Cal;br,sboo. 2Q·: e 06.0t, GO; det :a 
Efficiency Cal1trat:o~·2Q1 f\.C& 06 CG1 Qet ~G 

C~l1brat10~ Dute 5/612C•iO 6 Ll/ '4AM 
Ecnerqy Gel· Gain=~ 010:, ~ev 1 ::::11 

Bkgo !Gto: Sar;ip:ee: Det 2B, 061 D~t<S, Sp,1,Un1m #<. Feb,01-2(;17 
12 5D 

'.Jff.;et ~ J,089 93 keV 

Quaclrntic"' 0.0000 ~eV t C!l 

Efficiency 29 '16% +i 0.2TY. TPIJ12 s:~1·, . .:;1 

I r 
' 

' 
.I 

I U->38 

;<' 
i\, 

' ' , 2y ,if_ 

' 
,, 

·-r-, 
"'L ' ' 
""' ''" 

\, 
cc~ 

,11 
1, ;jj -~ ,_, 

' -

n 
I 
' I 
' ' 'i 
' ! 

I 
' ' 

I' 
U-23 

' :I 
! 
' 
I 

I 
' 

{' _, 
' 

' Jp""-;_,,,.,'T- .. ..,...,,,..; ,-r,-
S·1;,.., C-2~ "~' ?•:s, "'"" ¾D' cs-;,c ES< :e:, Til'-' 

!:ne:yv,l"'" 

j 
·------ "'"'"""'' ,-,_na,y51.~ ~~-------•----~ -·----

01>") 
l>.o~lysis Method· ISCI A,1a;y~is. S»t N~r1e = 1so u G:1 snc,,gy ,ii 
Decay Cocre~tion.2.i7/lLJ1·; :; 05 4SP/,1 Nudde Library lsc U r ,"\ 

MCA Constants. Kc,_= 1 fj5. Kii ~ <.05 MDA Sourca: 8;,~i,g-oun,li.' 

,,_ Nuclide """"1'1'1'/ (.'-?01,1 
P<iak ,o, ROI 1.00Si';.)mB Grit,c«! 

En argy Sl.el,t 

'"' 
i~WHM B.R. Groos 3kgd ',et Acfadty (i'U Level MDA 

Nuclide ke\l ~.;.V ,es iceV % c.,,rnts CountE Cou~ts __eCI eCi eCi .e.'2.._ 
U-238 ,,18(, •000 3990 ~-OU 4255 000 ';7 773 coo 0 :!04 36 2 528< JC•Z 2 02:lf+OOG ',491E·001 '.,05'•E-GG2 5 715E-ro 
IJ-)35 ~380 OGO 4260 <½O 4445 000 a, di:J 76 6 12 00 1 0721 

" 
9 CNF.-002 .l 19ZE,002 , G59~-ua, s cS-1c-c:2 

v-:-~4 4:QarJOG ~~O GGG 4825 G~O 1 ;j 019 ee e &e.12 L 1600 J20 2 188~-000 '(i"/5~-00', i 807~-00). 5 LJ1E-'.J2 
U-/c? 530() 000 51ZOOOO 5380 aw 50 41~ es e '12£.00 3 :;774 ·111 ~ 749hOOO ,:,g/-lc"-001 2308E-00? O 4?~E J,J2 
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Sampl.a 302048S4GC8 

Sanple Coilec-tior; Date 

c,,nvne,,t 

Batch ~lame U:;?782 

______ ,__ S;,mµ!e 

-,-ype· Sand2 

ORTEC' 
Oak R,doe, Hi 37830 
7 ,,.2,26PM 2/8/2017 ------'-"=cc _______ _ 

Ssm~leVo!uiTle· 1 CG Sar.,:,;s,t,;,:its ;nL 

firi;\ Stage 01IL<t1Gn !'1/A 

Aiiquo!· 1.% Al1quote'raction 100GLJ% 

D1lu1ior, 2: 1·1/A 

Lab "repa,,mon. 

Ci,ent Name Urn;iet,n2U 
Client Contact· 

clescr,p\~;2 _____________ _ 
Tr.ace, --·--------

Tracer l~ame: U-232 i5-011 

TracerAct,viry tQS.3~ opr,,·,.'r.1L x (VG! 1G ·,u "'~ = 1~.84 u:-;'" 

Tracer .Ref elate 12i~/20i4 U.OJ OOH.1 

Detector. D-ct 31 SN 
Acqu,s,1101 S1art Date. 21612017 2 22 <5;,'.,: 
L,•.-e T,me 2,10 (10 c,ifn. 

Real Time- 2-1-Q G1 min 

13ac%grounrl D2.te ~/1/2◊1 i , ;,g 5~PM 

Tracer Nu~l1de· U-232 

TrBc~rF;eccve,y 32 76'/, 

Energy Cc,l;brat>on. 20,e 06 (k 001 "'" 31 
Efficiency Cal1bcat1on 2016 06. 'l6 001 d~r 31 
Cal1br.ation Pete: 6.'C(C01 6 1 (; 21 ·27 AM 

Enerm, Cal: Gsin" ~ J1 0-J keV IC:·: 

8kgd l~io:Sa,npi~· D>ot:l1, Oet' DetJ·, 3µecmiM#1; Fel\-01-201' 1:l ~,. 
Offset " 2, !\81. n ;,ev 
()uadra!,c ~ O GOOU ¼c'• ✓ l Ch1 

-1-
U-234 

U-2'<8 

! ' 
I 
' I J 

" " ' tc 

I 

Analysis Method RO; Ar,aly~,b. Set N~me cc ISO u by e;;ergy 
Decay Corcec(1on.2/712\l17 J 0~·~5P~! 

MDA Cnnstants Ku= 1 65 , KP = 1.:35 

-----

-----cf_ :0.-·---·-·--
.:\\!'· 

r~ucle:Je L1brncy iso U ,-f 
MDA Sou re., Badgm~M 

-·--- ,vuciias Sum,r1K,y (RO!i ---
Fuk RO! ROI 1.fHl$!9:n2. Crj/1(:~I 

En<>rgy St~rt En<i FWHM B.~. Cross 8kgd )ai<ef Activity Tl'll L"vel fo'IDA 
Nudid" ,.v k.e'I ke\' keV % Cou,1ts Counts Counts [!Ci -,c; ec; [!Ci 
U-2-18 4:85000 

""'" 000 
42CC 000 82 30/ 1 DO O 1 •31 D1 0 2400 1,40" ;_H,E+DOl 6 34bf-G01 7 191E-:U :) 607E or,2 

U-23E 4055 JOO 426a ooo 4'•5 000 49 6S8 75 6 76 C5 0 ocvo ,e 7 956E.C~1 S 964E-0~2 [•OOCE+OGD 2 C,31f--fJf / 
~.23, 4765 C{lO 4540 };)0 4825 ,coo 50 923 %B 1,39511 , 92G~ 1,393 1 !'8EIC~1 6212E-001 2,D3ilE•002 6 2L"F-L '.', 
"J-232 0'.Jl'O GOO 5120-JOD 5:\80 :w 94 661 %2 004 09 3 321 .' 6(•1 4,07~~+000 1 G%E-001 2 738E 002 7 69<E-:1; 
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Analyst ccu::c 

Sample: L,~-S33792 

Samr.1~ Cotlect,c,r. Date. 

Comment 

DesGript1on-

Se,mpie 

Tracer A~t1vity: 109 3d [,PM/,--.-;L, (Vol )0 10 rr,L = 1tl 9;. D"\1 

Tracer Fl.ef. Date. 1215•2() I.< 1:::'.00 GOPfi 

ORTicC 
Oaf: ~1n~e n: 37830 
7·22:Z&PM 2i8/2J1 I 

Sam~le Volume: 7 00 Sample Units· me 

Firnt SI.age D,lut1on. :~/A 

Aliquot 1 00 Ai<quot F:act,c•n 1Go iJo,s 

01i,111on 2 OJ//, 

1.a~ Pre:;,aat1~n-

··-·---·------·-·-··· 
Client Na,-,,e· U,7 defoed 

Client Contact. 

Tracer Nu~lide: U-232 

Trace: Rescnve~J: 97.5:/% 

--------·----
Oetecto,· [,>ct 3~. SN· 

,il_cquislt,cil' ---------------·-----

Acquis1!10~ Start Cate. 2.'B!2Q17 ::;,2;::-15,0;,1 
L,ve T;rne }4() GG ,rnr, 
Real 1,ne 2~() 01 min. 
Background Da:e- ;','!12(11 I : 59~8c>1,A 

Energy Cali;), atron · .'.!')16 i 2 02 O 1 (I 

Eff!C'MCy Ca!1b.-~fo11:LO 16.12 iJ2 010 

Cc1libr:;ti0~ Date 1212/2016 2 ~5 ~1"~v' 

Fne;uv Ca!. Gain-' S 0818 ke'/ I C:h 

8!\gd :nfo Samp:s: l:Jet'.12 [Jel Dat32, :;;;,~ct-um#1, Feb-01-2017 i25D 
O~set = :,a5S, 66 1-:eV 
Quadr~t;,c ~ 0 \JOOU k9V I C"2 

l 

Anal~s 1s Method: RO: !'.\na!ysi$, Set kime ~ iso u ~y e~e!rgy 
Decay Coc.-ect,on 2/712017 J·D6."5P)l 

MDA Cosstanis: Ka= .,_85 K[; = 1 65 
Nuclide Ubrar,-- lso U 

MOA Source 8ack~;c,md 

·---- - .•1uc11d,; S~·mmarv /lt"O/) 
?<eak ROI '°' <:n~rs;r Start !::nd FWHM tl.H. Cmss Bkgcl 

i\l>1Gild,a ke\l k~V ke'J keV "' Counts Counts 
u-,ia 4135 000 3SSO OOC ~1,,0.0,;~ 13.98A 1 00 ; 

""" o4 
0 720il 

1.0i!Sigma 
Nei Af:/i~it-,-1 TPU 

Co•mts pCi ~I 
saa 4N2E<OOO 2 162E-OC1 

l/-i":J5 43&, 000 426J 000 ,;.i.1, 000 35 432 ;;; 02 OU 0 7200 C, ~ 746E ~01 5 177E-002 
U-2!< 476'.i 000 4540 l'OO 4<1?5 000 71 'l64 ;in 534 J1 6 O~~D oes 4 23~E+G30 2 5e3E-001 
IJ-Ll2 c30U COO 012,JC~O 538Q ~O[J 48 -48 %8 723 10 7.253~ 71') -l804E<OG:; 1 829E·OO'. 

Critk~I 
Le•,rnl MDA 

" f!,,I ec!..._ 
1 04CE-002 ~ 9'GE-·J02 

1 :l65E-0~2 0. i05E-OC•2 

J G24C-0~2 -, B7iE,OC2 

3 J95E, OG2 8 6',?C l-:2 
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Attachment C: Removal Site  
Evaluation Memorandum 

 
 
 
 
 
 
 
 
 
 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
2890 WOODBRIDGE AVE. 

EDISON, NJ 08837 

 
 

March 24, 2020 
 

MEMORANDUM 

SUBJECT: Risk Assessment of 738 Upper Mountain Road for Removal Action  

FROM: Lora M. Smith-Staines, Ph.D. 
Human Health Risk Assessor, EPA Region 2 

 
TO: 738 Upper Mountain Road 
 Lewiston, NY 

Attn: Pete Lisichenko, On-Scene Coordinator (OSC), Region 02 

 
 

Risk Determination Process 
An evaluation of a residential property located at 738 Upper Mountain Road in Lewiston, 
NY was conducted to determine if the risk due to radioactive waste located near the end of 
the driveway warranted the need for USEPA to perform a Removal Action. The USEPA’s 
Preliminary Remediation Goal (PRG) for Radionuclides Calculator is used to assess risk at 
the site as the site currently stands, as well as provides site-specific clean-up values (i.e. 
PRG values) equal to designated risk. The input parameters must represent the site as the site 
is currently used as well as future use scenarios. Example of input parameters include, but 
not limited to: 

• Contaminant of concern (i.e. radionuclides of interest such as Thorium-232, or “Th-232”) 

• Concentrations of the contaminants (i.e. how radioactive is the contaminant—usually 

expressed in picoCuries per gram, or “pCi/g”) 

• Area of contamination (i.e. how far does the contamination extend) 

• Depth of contamination (i.e. how deep does the contaminant extend), and the 

• Scenario for the property usage (e.g. is the property residential, worker/construction site, 

recreational use site, etc.) 

Once the site-specific parameters have been identified, the parameters are entered into the PRG 
calculator which results in two outputs: 

1. “Risk”—The risk output represents the risk to the site “as is” before any cleanup has been 

conducted. The risk result determines if the site is above the acceptable risk range for 

removal eligibility. The health endpoint of concern for radionuclides is cancer. For 

USEPA, the acceptable cancer risk range is 10-6 to 10-4 and removal eligibility is typically 

above 10-4 risk. 

2. “PRG”—The PRG output is the maximum soil concentration of each radionuclide to 

meet the designated risk value set for the site (e.g. 1x10-4). In general, the site specific 

PRG output tends to be the cleanup value. 

The two outputs of risk and PRG should be evaluated jointly to determine if removal action is 
warranted. 



Site Risk Determination 
To begin the PRG calculations for 738 Upper Mountain Road, input parameters were needed so 
an assessment of this residential property was conducted.  In September 2013, the EPA Region 
2 Pre-Remedial Section (PRS) initiated a preliminary assessment (PA) and site inspection (SI) 
to assess whether the Site posed a threat to human health and the environment. An on-Site 
reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening. 
Figure 1 shows the qualitative measurements performed using 3”x3” Sodium Iodide (NaI) 
detector scanning over the area of concern. This is commonly referred to as a “gamma scan” 
since the NaI probe only detects gamma radiation emanating from the source of contamination. 
The qualitative gamma scan is used to obtain a big-picture idea of the overall contamination on 
site and determines areas of concern for sampling. Qualitative measurements were taken to 
show the extent of contamination (i.e. how far the contamination extends) and the intensity of 
radiation (i.e. where the highest concentrations are located). Elevated gamma readings were 
observed toward the end of the driveway. The readings in the area of elevated gamma radiation 
ranged from background levels (approximately 9,000 cpm) to greater than 300,000 cpm. 

 
On December 12, 2013, EPA collected a total of nine soil (including one environmental 
duplicate) and two slag samples from the Site. Soil samples were also collected from two 
locations suspected to be outside the influence of the observed contamination to document 
background conditions. At each location, soil samples were either collected directly beneath 
slag material or at locations where a radioactive layer was not present, at the equivalent depth 
interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel 
(i.e., radioactive waste material mixture) rather than singular pieces of slag. See Figure 2 for 
sample locations based on the gamma scans. Table 1 includes the soil data. 

 
Qualitative and quantitative measurements must be performed in correlation with each other. A 
site cannot have only qualitative measurements without ground-truthing the measurements with 
quantitative soil samples. In addition, the location of quantitative soil samples cannot be 
determined prior to a qualitative gamma scan. The scan provides the various intensities of 
radiation throughout the area of concern. In general, risk assessments are performed 
conservatively using a 95% upper confidence level of total concentrations on the site, called an 
exposure point concentration (EPC). The ProUCL outputs which estimate soil Th-232 and U-
238 EPCs can be found in Attachment A. 

 
Calculation Assumptions 
The PRG Calculations were performed for both Th-232 and U-238 at the Site. The property is 
currently an abandoned residential property, so scenarios assessed were for reasonable future 
use as a residential driveway/grassy area.  Assumptions used in the calculations can be found 
below. 

 

Assumptions 
The area in question is the end of a driveway and immediate surrounding grassy areas on a vacant 
residential property. Since the current driveway is in poor condition, it was assumed to provide little 
shielding, so a “no shielding” scenario was evaluated. The radionuclides of concern (ROCs) were 
determined to be Uranium-238 (U-238) and Thorium-232 (Th-232) and assumed to be in secular 

equilibrium. Cancer risk was set at 10-4 which is consistent with Removal Management Levels 
(RMLs). Default soil intakes (100 mg/d for an adult; 200 mg/d for a child) and inhalation rates (20 

m3/d for an adult; 10 m3/d for a child) were selected. Property size of 0.5 acres was selected as it is 
representative of the residential property size. The produce pathway was turned off as it is unlikely 
that a residential garden would be placed in or immediately adjacent to the end of a driveway, along a 



busy roadway. 

It was conservatively assumed that child or adult residents would be outdoors in the vicinity of 
contamination 1 hour a day for 215 days/year primarily due to snow cover. It was assumed that 
adults check for mail, wait with children for school bus, or mow the lawn in this area and children 
would play outside and wait for the school bus. Visitors and trespassers were considered but not 
quantified because their anticipated exposures would be so insignificant. 

The calculated area-specific exposure point concentrations (EPCs) included data from the top 2.5 
feet of soil based on available soil data. Further, this is consistent with chemical evaluations of 
residential soil exposures where EPA typically evaluates the top 2 feet. It is worth noting that in 
several locations, the vertical extent of contamination was not captured by current data.  

The soil EPCs calculated for U-238 = 22.6 pCi/g and for Th-232 = 127.3 pCi/g. The cancer 
risk assuming no shielding was: 9.65E-04 and the PRGs were: U-238 = 12.0 pCi/g and Th-
232 = 13.2 pCi/g. 

 

Conclusions 
There remains the potential for unacceptable risk near the end of the driveway at 738 Upper 
Mountain Road and it is, therefore, Removal eligible.  The U-238 PRG of 12.0 pCi/g and the Th-
232 PRG of 13.2 pCi/g are recommended. These PRGs should be considered in excess of 
background concentrations.  While gamma contamination deeper within the soil column is shielded 
by the soil above, additional gamma scans and/or confirmatory samples may be necessary. Further, 
since this is intended to be one-time action of some small areas on a residential property, out of 
conservatism, the ALARA principle should be employed.    



 

Figure 1: Gamma Survey Overview Map 

 

 

 



Figure 2: Sample Location Map 
 

 
 



Table 1: Site Soil Data 
 
 

 

sample ID sample depth (ft) U-238 (pCi/g) Th-232 (pCi/g) 

SG02 0-1 32.6 165 

S01 1-2' 15.7 88.5 

UMR001-S004 0-0.5 20.387 133.84 
 

0.5-1 17.171 107.01 
 

1-1.5 7.84 58.144 
 

1.5-2 36.575 244.51 

UMR001-S003 0-0.5 7.824 11.672 
 

0.5-1 2.386 10.126 
 

1-1.5 1.544 3.923 
 

1.5-2 1.423 2.01 

SG-01 0-1' 9.33 52.4 

S03 1-2' 1.37 2.31 

S10 1-2' 1.37 4.23 

S05 1-2' 1.21 2.54 

S04 1.5-2.5 2.22 7.05 

S07 1.5-2.5 1.25 0.987 



 

 
Attachment A: 
ProUCL Outputs

 

 

UCL Statistics for Uncensored Full Data Sets 
 

User Selected Options 
 

Date/Time of Computation    3/23/2020 6:21:15 AM 

From File    WorkSheet.xls 

Full Precision    OFF 

Confidence Coefficient    95% 

Number of Bootstrap Operations    2000 
 

 

U-238  

General Statistics 

Total Number of Observations      16 Number of Distinct Observations      15 
  

Number of Missing Observations       0 

Minimum       1.21 Mean      10.01 

Maximum      36.58 Median       5.105 

SD      11.5 Std. Error of Mean       2.876 

Coefficient of Variation       1.149 Skewness       1.357 
 

Normal GOF Test 

Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test 

5% Shapiro Wilk Critical Value       0.887 Data Not Normal at 5% Significance Level 

Lilliefors Test Statistic       0.246 Lilliefors GOF Test 

5% Lilliefors Critical Value       0.222 Data Not Normal at 5% Significance Level 

Data Not Normal at 5% Significance Level 
 

Assuming Normal Distribution 

   95% Normal UCL    95% UCLs (Adjusted for Skewness) 

   95% Student's-t UCL      15.05    95% Adjusted-CLT UCL 
(Chen-1995) 

     15.79 

  
   95% Modified-t UCL 
(Johnson-1978) 

     15.22 

 

Gamma GOF Test 

A-D Test Statistic       0.924 Anderson-Darling Gamma GOF Test 

5% A-D Critical Value       0.771 Data Not Gamma Distributed at 5% Significance 
Level 

K-S Test Statistic       0.247 Kolmogrov-Smirnoff Gamma GOF Test 

5% K-S Critical Value       0.223 Data Not Gamma Distributed at 5% Significance 
Level 

Data Not Gamma Distributed at 5% Significance Level 
 

Gamma Statistics 

k hat (MLE)       0.834 k star (bias corrected MLE)       0.72 



Theta hat (MLE)      12 Theta star (bias corrected MLE)      13.91 

nu hat (MLE)      26.7 nu star (bias corrected)      23.03 

MLE Mean (bias corrected)      10.01 MLE Sd (bias corrected)      11.8 
 

Approximate Chi Square Value 
(0.05) 

     13.11 

Adjusted Level of Significance      0.0335 Adjusted Chi Square Value      12.26 
 

Assuming Gamma Distribution 

   95% Approximate Gamma UCL (use when n>=50))      17.58    95% Adjusted Gamma UCL 
(use when n<50) 

     18.8 

 

Lognormal GOF Test 

Shapiro Wilk Test Statistic       0.86 Shapiro Wilk Lognormal GOF Test 

5% Shapiro Wilk Critical Value       0.887 Data Not Lognormal at 5% Significance Level 

Lilliefors Test Statistic       0.215 Lilliefors Lognormal GOF Test 

5% Lilliefors Critical Value       0.222 Data appear Lognormal at 5% Significance Level 

Data appear Approximate Lognormal at 5% Significance Level 
 

Lognormal Statistics 

Minimum of Logged Data       0.191 Mean of logged Data       1.596 

Maximum of Logged Data       3.599 SD of logged Data       1.279 
 

Assuming Lognormal Distribution 

   95% H-UCL      31.7    90% Chebyshev (MVUE) UCL      21.48 

   95% Chebyshev (MVUE) UCL      26.55  97.5% Chebyshev (MVUE) 
UCL 

     33.59 

   99% Chebyshev (MVUE) UCL      47.4 
  

 

Nonparametric Distribution Free UCL Statistics 

Data appear to follow a Discernible Distribution at 5% Significance Level 
 

Nonparametric Distribution Free UCLs 

   95% CLT UCL      14.74    95% Jackknife UCL      15.05 

   95% Standard Bootstrap UCL      14.67    95% Bootstrap-t UCL      17.54 

   95% Hall's Bootstrap UCL      16.88    95% Percentile Bootstrap UCL      14.6 

   95% BCA Bootstrap UCL      15.55 
  

   90% Chebyshev(Mean, Sd) UCL      18.64    95% Chebyshev(Mean, Sd) 
UCL 

     22.55 

 97.5% Chebyshev(Mean, Sd) UCL      27.97    99% Chebyshev(Mean, Sd) 
UCL 

     38.63 

 

Suggested UCL to Use 

95% Chebyshev (Mean, Sd) UCL      22.55 
  

       

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002) 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets. 

For additional insight the user may want to consult a statistician. 



 

 

Th-232  

General Statistics 

Total Number of Observations      16 Number of Distinct Observations      16 
  

Number of Missing Observations       0 

Minimum       0.987 Mean      55.89 

Maximum    244.5 Median      10.9 

SD      73.34 Std. Error of Mean      18.34 

Coefficient of Variation       1.312 Skewness       1.438 
 

Normal GOF Test 

Shapiro Wilk Test Statistic       0.778 Shapiro Wilk GOF Test 

5% Shapiro Wilk Critical Value       0.887 Data Not Normal at 5% Significance Level 

Lilliefors Test Statistic       0.289 Lilliefors GOF Test 

5% Lilliefors Critical Value       0.222 Data Not Normal at 5% Significance Level 

Data Not Normal at 5% Significance Level 
 

Assuming Normal Distribution 

   95% Normal UCL    95% UCLs (Adjusted for Skewness) 

   95% Student's-t UCL      88.03    95% Adjusted-CLT UCL 
(Chen-1995) 

     93.09 

  
   95% Modified-t UCL 
(Johnson-1978) 

     89.13 

 

Gamma GOF Test 

A-D Test Statistic       0.708 Anderson-Darling Gamma GOF Test 

5% A-D Critical Value       0.795 Detected data appear Gamma Distributed at 5% 
Significance Level 

K-S Test Statistic       0.217 Kolmogrov-Smirnoff Gamma GOF Test 

5% K-S Critical Value       0.227 Detected data appear Gamma Distributed at 5% 
Significance Level 

Detected data appear Gamma Distributed at 5% Significance Level 
 

Gamma Statistics 

k hat (MLE)       0.514 k star (bias corrected MLE)       0.459 

Theta hat (MLE)    108.8 Theta star (bias corrected MLE)    121.8 

nu hat (MLE)      16.43 nu star (bias corrected)      14.69 

MLE Mean (bias corrected)      55.89 MLE Sd (bias corrected)      82.5 
 

Approximate Chi Square Value 
(0.05) 

      7.044 

Adjusted Level of Significance      0.0335 Adjusted Chi Square Value       6.449 
 

Assuming Gamma Distribution 

   95% Approximate Gamma UCL (use when n>=50)    116.5    95% Adjusted Gamma UCL 
(use when n<50) 

   127.3 

 



Lognormal GOF Test 

Shapiro Wilk Test Statistic       0.914 Shapiro Wilk Lognormal GOF Test 

5% Shapiro Wilk Critical Value       0.887 Data appear Lognormal at 5% Significance Level 

Lilliefors Test Statistic       0.174 Lilliefors Lognormal GOF Test 

5% Lilliefors Critical Value       0.222 Data appear Lognormal at 5% Significance Level 

Data appear Lognormal at 5% Significance Level 
 

Lognormal Statistics 

Minimum of Logged Data    -0.0131 Mean of logged Data       2.792 

Maximum of Logged Data       5.499 SD of logged Data       1.842 
 

Assuming Lognormal Distribution 

   95% H-UCL    647.9    90% Chebyshev (MVUE) UCL    185.2 

   95% Chebyshev (MVUE) UCL    237  97.5% Chebyshev (MVUE) 
UCL 

   308.9 

   99% Chebyshev (MVUE) UCL    450.2 
  

 

Nonparametric Distribution Free UCL Statistics 

Data appear to follow a Discernible Distribution at 5% Significance Level 
 

Nonparametric Distribution Free UCLs 

   95% CLT UCL      86.05    95% Jackknife UCL      88.03 

   95% Standard Bootstrap UCL      85.05    95% Bootstrap-t UCL    100.5 

   95% Hall's Bootstrap UCL      95.54    95% Percentile Bootstrap UCL      85.98 

   95% BCA Bootstrap UCL      92.79 
  

   90% Chebyshev(Mean, Sd) UCL    110.9    95% Chebyshev(Mean, Sd) 
UCL 

   135.8 

 97.5% Chebyshev(Mean, Sd) UCL    170.4    99% Chebyshev(Mean, Sd) 
UCL 

   238.3 

 

Suggested UCL to Use 

95% Adjusted Gamma UCL    127.3 
  

       

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002) 

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets. 

For additional insight the user may want to consult a statistician. 



                                  Attachment B: 
Radiological PRG Calculator Outputs 

 
 
Soil Inputs 
 
 

Variable Default 
Value 

Form-input 
Value 

 A (PEF Dispersion Constant) 16.2302 16.2302 

 B (PEF Dispersion Constant) 18.7762 18.7762 

 City (Climate Zone) Default Default 

 C (PEF Dispersion Constant) 216.108 216.108 

 Cover thickness for GSFo (gamma shielding factor) cm 0 cm 0 cm 

 Cover thickness for GSFb (gamma shielding factor) cm 0 cm 0 cm 

 CFres-produce (contaminated plant fraction) unitless 1 1 

 CFres-apple (contaminated apple fraction) unitless 1 1 

 CFres-asparagus (contaminated asparagus fraction) unitless 1 1 

 CFres-berry (contaminated berry fraction) unitless 1 1 

 CFres-broccoli (contaminated broccoli fraction) unitless 1 1 

 CFres-beet (contaminated beet fraction) unitless 1 1 

 CFres-cabbage (contaminated cabbage fraction) unitless 1 1 

 CFres-cereal grain (contaminated cereal grain fraction) unitless 1 1 

 CFres-citrus (contaminated citrus fraction) unitless 1 1 

 CFres-corn (contaminated corn fraction) unitless 1 1 

 CFres-carrot (contaminated carrot fraction) unitless 1 1 

 CFres-cucumber (contaminated cucumber fraction) unitless 1 1 

 CFres-lettuce (contaminated lettuce fraction) unitless 1 1 

 CFres-lima bean (contaminated lima bean fraction) unitless 1 1 

 CFres-okra (contaminated okra fraction) unitless 1 1 

 CFres-onion (contaminated onion fraction) unitless 1 1 

 CFres-peach (contaminated peach fraction) unitless 1 1 

 CFres-pea (contaminated pea fraction) unitless 1 1 

 CFres-pear (contaminated pear fraction) unitless 1 1 

 CFres-potato (contaminated potato fraction) unitless 1 1 

 CFres-pumpkin (contaminated pumpkin fraction) unitless 1 1 

 CFres-rice (contaminated rice fraction) unitless 1 1 

 CFres-snap bean (contaminated snap bean fraction) unitless 1 1 

 CFres-strawberry (contaminated strawberry fraction) unitless 1 1 

 CFres-tomato (contaminated tomato fraction) unitless 1 1 

 EDres-a (exposure duration - resident adult) yr 20 20 

 EDres-c (exposure duration - resident child) yr 6 6 

 EFres-a (exposure frequency - resident adult) day/yr 350 215 

 EFres-c (exposure frequency - resident child) day/yr 350 215 

 IFAPres-adj (age-adjusted apple ingestion factor) g 667520 410048 

 IFASres-adj (age-adjusted asparagus ingestion factor) g 300300 184470 

 IFBEres-adj (age-adjusted berry ingestion factor) g 297990 183051 

 IFBRres-adj (age-adjusted broccoli ingestion factor) g 251510 154499 

 IFBTres-adj (age-adjusted beet ingestion factor) g 245490 150801 

 IFCBres-adj (age-adjusted cabbage ingestion factor) g 670530 411897 



 IFCGres-adj (age-adjusted cereal grain ingestion factor) g 611800 611800 

 IFCIres-adj (age-adjusted citrus ingestion factor) g 2573410 1580809 

 IFCOres-adj (age-adjusted corn ingestion factor) g 468580 287842 

 IFCRres-adj (age-adjusted carrot ingestion factor) g 222390 136611 

 IFCUres-adj (age-adjusted cucumber ingestion factor) g 630140 387086 

 IFLEres-adj (age-adjusted lettuce ingestion factor) g 271320 166668 

 IFLIres-adj (age-adjusted lima bean ingestion factor) g 250250 153725 

 IFOKres-adj (age-adjusted okra ingestion factor) g 222530 136697 

 IFONres-adj (age-adjusted onion ingestion factor) g 164780 101222 

 IFPCres-adj (age-adjusted peach ingestion factor) g 1043840 641216 

 IFPEres-adj (age-adjusted pea ingestion factor) g 315210 193629 

 IFPRres-adj (age-adjusted pear ingestion factor) g 503370 309213 

 IFPTres-adj (age-adjusted potato ingestion factor) g 1003170 616233 

 IFPUres-adj (age-adjusted pumpkin ingestion factor) g 548520 336948 

 IFRIres-adj (age-adjusted rice ingestion factor) g 572880 351912 

 IFSNres-adj (age-adjusted snap bean ingestion factor) g 434630 266987 

 IFSTres-adj (age-adjusted strawberry ingestion factor) g 336630 206787 

 IFTOres-adj (age-adjusted tomato ingestion factor) g 624470 383603 

 IRAPres-a (apple ingestion rate - resident adult) g/day 73.7 73.7 

 IRAPres-c (apple ingestion rate - resident child) g/day 72.2 72.2 

 IRASres-a (asparagus ingestion rate - resident adult) g/day 39.3 39.3 

 IRASres-c (asparagus ingestion rate - resident child) g/day 12 12 

 IRBEres-a (berry ingestion rate - resident adult) g/day 35.4 35.4 

 IRBEres-c (berry ingestion rate - resident child) g/day 23.9 23.9 

 IRBRres-a (broccoli ingestion rate - resident adult) g/day 32 32 

 IRBRres-c (broccoli ingestion rate - resident child) g/day 13.1 13.1 

 IRBTres-a (beet ingestion rate - resident adult) g/day 33.9 33.9 

 IRBTres-c (beet ingestion rate - resident child) g/day 3.9 3.9 

 IRCBres-a (cabbage ingestion rate - resident adult) g/day 92.1 92.1 

 IRCBres-c (cabbage ingestion rate - resident child) g/day 12.3 12.3 

 IRCGres-a (cereal grain ingestion rate - resident adult) g/day 76 76 

 IRCGres-c (cereal grain ingestion rate - resident child) g/day 38 38 

 IRCIres-a (citrus ingestion rate - resident adult) g/day 309.4 309.4 

 IRCIres-c (citrus ingestion rate - resident child) g/day 194.1 194.1 

 IRCOres-a (corn ingestion rate - resident adult) g/day 59.8 59.8 

 IRCOres-c (corn ingestion rate - resident child) g/day 23.8 23.8 

 IRCRres-a (carrot ingestion rate - resident adult) g/day 27.3 27.3 

 IRCRres-c (carrot ingestion rate - resident child) g/day 14.9 14.9 

 IRCUres-a (cucumber ingestion rate - resident adult) g/day 82.4 82.4 

 IRCUres-c (cucumber ingestion rate - resident child) g/day 25.4 25.4 

 IRLEres-a (lettuce ingestion rate - resident adult) g/day 37.5 37.5 

 IRLEres-c (lettuce ingestion rate - resident child) g/day 4.2 4.2 

 IRLIres-a (lima bean ingestion rate - resident adult) g/day 33.8 33.8 

 IRLIres-c (lima bean ingestion rate - resident child) g/day 6.5 6.5 

 IROKres-a (okra ingestion rate - resident adult) g/day 30.2 30.2 

 IROKres-c (okra ingestion rate - resident child) g/day 5.3 5.3 

 IRONres-a (onion ingestion rate - resident adult) g/day 21.8 21.8 

 IRONres-c (onion ingestion rate - resident child) g/day 5.8 5.8 

 IRPCres-a (peach ingestion rate - resident adult) g/day 115.7 115.7 



 IRPCres-c (peach ingestion rate - resident child) g/day 111.4 111.4 

 IRPEres-a (pea ingestion rate - resident adult) g/day 35.4 35.4 

 IRPEres-c (pea ingestion rate - resident child) g/day 32.1 32.1 

 IRPRres-a (pear ingestion rate - resident adult) g/day 51.9 51.9 

 IRPRres-c (pear ingestion rate - resident child) g/day 66.7 66.7 

 IRPTres-a (potato ingestion rate - resident adult) g/day 127.8 127.8 

 IRPTres-c (potato ingestion rate - resident child) g/day 51.7 51.7 

 IRPUres-a (pumpkin ingestion rate - resident adult) g/day 64.8 64.8 

 IRPUres-c (pumpkin ingestion rate - resident child) g/day 45.2 45.2 

 IRRIres-a (rice ingestion rate - resident adult) g/day 73.2 73.2 

 IRRIres-c (rice ingestion rate - resident child) g/day 28.8 28.8 

 IRSNres-a (snap bean ingestion rate - resident adult) g/day 53.9 53.9 

 IRSNres-c (snap bean ingestion rate - resident child) g/day 27.3 27.3 

 IRSTres-a (strawberry ingestion rate - resident adult) g/day 40.5 40.5 

 IRSTres-c (strawberry ingestion rate - resident child) g/day 25.3 25.3 

 IRTOres-a (tomato ingestion rate - resident adult) g/day 80.3 80.3 

 IRTOres-c (tomato ingestion rate - resident child) g/day 29.7 29.7 

 MLFapple (apple mass loading factor) unitless 0.00016 0.00016 

 MLFasparagus (asparagus mass loading factor) unitless 0.000079 0.000079 

 MLFberry (berry mass loading factor) unitless 0.000166 0.000166 

 MLFbroccoli (broccoli mass loading factor) unitless 0.00101 0.00101 

 MLFbeet (beet mass loading factor) unitless 0.000138 0.000138 

 MLFcabbage (cabbage mass loading factor) unitless 0.000105 0.000105 

 MLFcereal grain (cereal grain mass loading factor) unitless 0.25 0.25 

 MLFcitrus (citrus mass loading factor) unitless 0.000157 0.000157 

 MLFcorn (corn mass loading factor) unitless 0.000145 0.000145 

 MLFcarrot (carrot mass loading factor) unitless 0.000097 0.000097 

 MLFcucumber (cucumber mass loading factor) unitless 0.00004 0.00004 

 MLFlettuce (lettuce mass loading factor) unitless 0.0135 0.0135 

 MLFlima bean (lima bean mass loading factor) unitless 0.00383 0.00383 

 MLFokra (okra mass loading factor) unitless 0.00008 0.00008 

 MLFonion (onion mass loading factor) unitless 0.000097 0.000097 

 MLFpeach (peach mass loading factor) unitless 0.00015 0.00015 

 MLFpea (pea mass loading factor) unitless 0.000178 0.000178 

 MLFpear (pear mass loading factor) unitless 0.00016 0.00016 

 MLFpotato (potato mass loading factor) unitless 0.00021 0.00021 

 MLFpumpkin (pumpkin mass loading factor) unitless 0.000058 0.000058 

 MLFrice (rice mass loading factor) unitless 0.25 0.25 

 MLFsnap bean (snap bean mass loading factor) unitless 0.005 0.005 

 MLFstrawberry (strawberry mass loading factor) unitless 0.00008 0.00008 

 MLFtomato (tomato mass loading factor) unitless 0.00159 0.00159 

 TR (target cancer risk) unitless 0.000001 0.0001 

 F(x) (function dependent on Um/Ut) unitless 0.194 0.194 

 PEF (particulate emission factor) m3/kg 1359344438 1359344438 

 Q/Cwind (g/m2-s per kg/m3) 93.77 93.77 

 As (acres) 0.5 0.5 

 Site area for ACF (area correction factor) m2 1000029 m2 100 m2 

 EDres (exposure duration - resident) yr 26 26 

 EDres-a (exposure duration - resident adult) yr 20 20 



 EDres-c (exposure duration - resident child) yr 6 6 

 EFres (exposure frequency - resident) day/yr 350 215 

 EFres-a (exposure frequency - resident adult) day/yr 350 215 

 EFres-c (exposure frequency - resident child) day/yr 350 215 

 ETres (exposure time - resident) hr/day 24 1 

 ETres-a (exposure time - resident adult) hr/day 24 1 

 ETres-c (exposure time - resident child) hr/day 24 1 

 ETres-i (exposure time - indoor resident) hr/day 16.416 0 

 ETres-o (exposure time - outdoor resident) hr/day 1.752 1 

 GSFi (gamma shielding factor - indoor) unitless 0.4 0.4 

 IFAres-adj (age-adjusted soil inhalation factor - resident) m3 161000 4120.833 

 IFSres-adj (age-adjusted soil ingestion factor - resident) mg 1120000 688000 

 IRAres-a (inhalation rate - resident adult) m3/day 20 20 

 IRAres-c (inhalation rate - resident child) m3/day 10 10 

 IRSres-a (soil intake rate - resident adult) mg/day 100 100 

 IRSres-c (soil intake rate - resident child) mg/day 200 200 

 tres (time - resident) yr 26 26 

 TR (target cancer risk) unitless 0.000001 0.0001 

 Um  (mean annual wind speed) m/s 4.69 4.69 

 Ut  (equivalent threshold value) 11.32 11.32 

 V  (fraction of vegetative cover) unitless 0.5 0.5 

 
 
 
Soil Risk 
 
 

Isotope Ingestion 
Risk 

Inhalation 
Risk 

External 
Exposure 
Risk 

Produce 
Consumption 
Risk 

Total 
Risk 

*Secular Equilibrium Risk for Th-232 2.15E-04 7.55E-08 6.00E-04         - 8.14E-04 

*Secular Equilibrium Risk for U-238 7.74E-05 7.96E-09 7.35E-05         - 1.51E-04 

*Total Risk 2.92E-04 8.35E-08 6.73E-04         - 9.65E-04 

 
 
Soil PRGs 
 
 

Isotope Ingestion 
PRG 
TR=0.0001 
(pCi/g) 

Inhalation 
PRG 
TR=0.0001 
(pCi/g) 

External 
Exposure 
PRG 
TR=0.0001 
(pCi/g) 

Produce 
Consumption 
PRG 
TR=0.0001 
(pCi/g) 

Total 
PRG 
TR=0.0001 
(pCi/g) 

 Secular Equilibrium PRG for Th-232 5.01E+01 1.42E+05 1.79E+01         - 1.32E+01 

 Secular Equilibrium PRG for U-238 2.34E+01 2.28E+05 2.47E+01         - 1.20E+01 
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Photograph 1: The U.S. Environmental Protection Agency, Region II (EPA), 

Weston Solutions, Inc., Superfund Technical Assessment & Response Team 

(START V), and EPA’s Emergency and Rapid Response Services (ERRS) 

contractor, Environmental Restoration (ER), performed a Removal Action at the 

738 Upper Mountain Road Site (the Site) from November 16 through November 19, 

2020. Above is a view of Area of Concern (AOC) located at the entrance of the 

driveway currently utilized by the 738 Upper Mountain Road residence. This 

photograph was taken facing southeast.   

 
Photograph 2: Three air monitoring locations, AS01 through AS03, were 

established on-Site. Each air monitoring location comprised of a DustTrack 

particulate monitor and a RADēCO volumetric air sampler. Above is a view of AS02 

across the street from the Site. 
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Photograph 3: A view of AS01 located near the property boundary of 728 Upper 

Mountain Road on which the red brick house in the background is situated.  Each 

DustTrack unit was linked via EPA’s VIPER system (a wireless network-based 

communications system), which provided instantaneous real-time air quality 

readings through a computer server.  

 
Photograph 4: A view of ERRS constructing the clean fill staging area. Poly sheeting 

was used as base layer and DuraMatts were used for the final surface. Highvisibility 

construction fencing was used to delineate the clean fill staging area from the active 

work area. 
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Photograph 5: A view of ERRS excavating the driveway starting from the south, 

near the wooded area. The excavation progressed northward towards Upper 

Mountain Road. 

 

 
Photograph 6: A view of an open excavation on-Site. A large volume of fill material, 

including bricks, mechanical gears, and coal-like material were found subsurface 

thoughout the driveway on-Site. 
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Photograph 7:  A view of a mechanical gear that was unearthed durring the 

excavation on-Site. 

 

 

 
Photograph 8:  A view of the soil stockpile that was temportally staged in the middle 

of the diveway area on-Site. This stockpile was covered with poly sheeting and held 

down with sandbags at the end of the work day.  
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Photograph 9: A view of the excavated sourthern portion of the driveway being 

backfilled. Backfilling operations were conducted in 6-inch (in.) lifts and then 

compacted utilzing a tamper and roller.  

 

 
Photograph 10: A view of ERRS excavating the northern portion of the driveway 

along Upper Mountain Road. A spotter was used during all excavation activties due 

to proximity of the excavation area (within 3-feet [ft]) to an underground high 

pressure gas line. Traffic cones were placed along the road to notfiy moterists of the 

hazards in the area.  Highvisibility clothing was also a required. 
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Photograph 11: A view of the AOC after excavation of the portion near the 

undergound gas line was completed.  

 

 
Photograph 12: A view of ERRS loading contamined soil into super sacks prior to 

disposal. Super sacks were stored on-Site, weighed, scanned with a FLUKE 

presserized ion chamber (FPIC), and assigned a barcode. All infomartion was 

reocrded using an iPad application.  
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Photograph 13: A view of stagged super sacks on-Site, awaiting disposal.  

 

 

 

 
Photograph 14: A view of ERRS backfilling the excavated AOC on the northern 

portion of the driveway. 
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Photograph 15: A view of ERRS loading super sacks into a disposal truck. Multiple 

spotters were used due to overhead electric lines. In addition, Niagara Couny police 

provided traffic control support. 

 

 

 
Photograph 16: Crusher run stones delivered to the Site for excavation backfill were 

placed in the clean fill staging area. 
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Photograph 17: A view of ERRS backfilling the excavated driveway, including the 

AOC, on-Site. 

 

 

 
Photograph 18: A view of ERRS compating the backfilled driveway. A roller was 

used to compact the fill material and bring the area to grade. 
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U.S. ENVIRONMENTAL PROTECTION AGENCY
POLLUTION/SITUATION REPORT

738 Upper Mountain Road Site  Removal Polrep

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region II

Subject: POLREP #9
738 Upper Mountain Road Site Removal Action Planning
738 Upper Mountain Road Site
A23N
Lewiston, NY 
Latitude: 43.1553400 Longitude: 79.0221310 

To: Pat Evangelista, Superfund & Emergency Management Division
John Prince, USEPA Region 02
Joe Rotola, USEPA Region 02
Dan Harkay, USEPA Region 02
James Doyle, USEPA Region 02
Margo Ludmer, USEPA
Lora Smith, USEPA Region 2
David Kappelman, USEPA ERT
Beckett Grealish, USEPA Region 2, ERRD, RAB 
Brian Schlieger, Preparedness, Removal, Exercise, Policy Branch 
Carsen Mata, USEPA Region 02
Michael Basile, USEPA, Region 2 PADPOB
Andrew Raddant, US DOI
Timothy Rice, NYS DEC
Chad Staniszewski, NYS DEC
Thomas Papura, NYS DEC
Kenneth Martin, NYS DEC
Cynthia Costello, NYS DOH
Alex Damiani, NYS DOH
Mai Tran, NYS DOH
Conor VanDenmark, NYS DOH
Daniel Stapleton, Health Department
Paul Dicky, Health Department
Dean Lapp, Highways, Bridges & Structures
Steve Broderick, Town of Lewiston
Dave Trane, Highway / Drainage Department
J. Les Myers, Fire Bureau
Tim Benton, Weston Solutions
Bernard Nwosu, Weston Solutions
Sean Quinn, Weston Solutions
George Zachos, USEPA Region 2 ERRD
Peter Lisichenko, USEPA Region 02

From: Eric Daly, OnScene Coordinator 
Date: 10/30/2019 
Reporting Period: 12/13/2018 through 10/30/2019 

1. Introduction
1.1 Background

Site Number: A23N Contract Number:
D.O. Number: Action Memo Date:
Response Authority: CERCLA Response Type: TimeCritical
Response Lead: EPA Incident Category: Removal Assessment
NPL Status: Non NPL Operable Unit:
Mobilization Date: 10/25/2016 Start Date: 10/25/2016
Demob Date: Completion Date:
CERCLIS ID: NYN000206697 RCRIS ID:
ERNS No.: State Notification:
FPN#: Reimbursable Account #:

1.1.1 Incident Category
Removal Assessment

1.1.2 Site Description
The Site consists of two parcels within a residential neighborhood. The residential home associated with the
Site is 738 Upper Mountain Road, Lewiston, Niagara County, New York, 14092 (Parcel #: 115.08126).  The
area of observed radioactively contaminated soil and rock is located on the property owned by Talarico Bros.
Building Corp (TBBCParcel #: 115.08127). 

1.1.2.1 Location
738 Upper Mountain Road, Lewiston, NY 14092

1.1.2.2 Description of Threat
Unsecured radioactive slag material in a publicly accessible property.  The contaminants of concern are
Thorium232 (Th232) and Uranium238 (U238).

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The area of observed contamination is located at the entrance of the driveway that is currently utilized by
the 738 Upper Mountain Road residence, although was historically used as an access road to the vacant
property owned by TBBC. The residence is on a separate property from the area of contamination.  The 738
UMR site is bordered to the north by Upper Mountain Road, residential properties, and a further wooded
area; to the east and west by residential properties; and to the south by a wooded area.

In July 1985, members of the Radiological Survey Activities (RASA) Group at Oak Ridge National
Laboratory (ORNL) performed a radiological survey of the Site for the U.S. Department of Energy (DOE),
which documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr). The area with
these readings was approximately 10 feet wide by 59 feet in length and located along a ditch and gravel
residential driveway. The results of the survey were documented in a November 1986 report, which stated
that the gamma radiation anomaly at the Site was associated with a phosphate slag material. Biased
surface soil samples collected during the survey indicated the presence of Radium226 (Ra226), Uranium
238 (U238), and Thorium232 (Th232) at the Site. The contaminated soil and rock samples collected had
approximately equal concentrations of Ra226 and U238, which suggested to the investigators that the
rocks probably originated from a singular source. The origin of the material was unknown; the report
postulated that its source was some type of mineral extraction activity in the Niagara Falls area. The report
stated that the anomaly at the Site was not related to materials connected with the Niagara Falls Storage
Site (NFSS), including materials that were transported to NFSS.

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and the New
York State Department of Conservation (NYSDEC) on July 9, 2013, screening activities showed radiation
levels at 300 µR/hr with a handheld pressurized ion chamber. The background readings for this Site were
approximately 10 µR/hr. Surveying with the sodium iodide 2x2 scintillation detector, the highest readings
ranged from 105,000110,000 counts per minute (CPM), with the estimated background readings at the Site
being 9,000 CPM. Both elevated measurements were obtained at the end of the driveway adjacent to Upper
Mountain Road. The NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for further
assessment.

In September 2013, the EPA Region 2 PreRemedial Section (PRS) initiated a preliminary assessment (PA)
and site inspection (SI) to assess whether the Site posed a threat to human health and the environment. An
onsite reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening.
Elevated gamma readings were observed toward the end of the driveway close to the road in an
approximately 45foot by 45foot gravel area. The readings in the area of elevated gamma radiation ranged
from background levels (approximately 9,000 CPM) to greater than 300,000 CPM.

On December 12, 2013, PRS and EPA contractor (Weston Solutions, Inc.) personnel collected a total of
nine soil samples (including one environmental duplicate sample) and two slag samples from the Site. Soil
samples were also collected from two locations suspected to be outside the influence of the observed
contamination to document background conditions. At each location, soil samples were either collected
directly beneath slag material or, at locations where a radioactive layer was not present, at the equivalent
depth interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel (i.e.,
radioactive waste material mixture) rather than singular pieces of slag.

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America Laboratories for Target
Analyte List metals analyses, including Mercury; Isotopic Thorium, Isotopic Uranium, and Ra226 by alpha
spectrometry; and other radionuclides by gamma spectrometry. Analytical results indicate concentrations
of radionuclides found in the slag and soil to be higher than at background conditions.

On May 1 and 2, 2014, PRS and Weston Solutions, Inc. personnel collected radon and thoron
concentration measurements from locations on and in the vicinity of the Site. These measurements were
collected with RAD7 radon detectors at the selected locations in background areas, above the source
material, and off the source area. The radon and thoron measurements were collected at heights of one
meter above the ground surface. There were no radon or thoron concentrations that exceeded the site
specific background.

Based on the PA and SI results, a Hazardous Ranking System (HRS) score was calculated. The calculated
HRS score for the Site was less than 28.5 and, as a result, the Site did not qualify for inclusion on the NPL.
The Site was referred to the Emergency and Remedial Response Division (now known as the Superfund and
Emergency Management Division or SEMD) Removal Action Branch (RAB) for a determination as to
whether the Site warranted a CERCLA removal action.

The RAB and an EPA Region 2 risk assessor utilized the PRS data site files, which included a Pre
CERCLIS Screening Form for the Site, as well as historic city directories, Sanborn maps, and analytical
data collected for the Site, to conduct a preliminary RSE. In addition, an internet search for historic articles,
maps, and photographs was conducted, and historic aerial photographs and online Erie County property
records were reviewed. In June 2015, it was determined that conditions at the Site did not meet the
requirements of Section 300.425(b) of the National Contingency Plan for the undertaking of a CERCLA
removal action.

On September 23, 2016, RPB OSC was assigned as the lead for the Site to conduct a reassessment of the
removal eligibility with the collection of additional field data. The reassessment utilized EPA’s Preliminary
Remediation Goals (PRG) Calculator. PRG calculations were performed by EPA Environmental Response
Team (ERT) Health Physicist to determine whether the Site warranted a CERCLA removal action.

On October 25, 2016, EPA Response and Prevention Branch (RPB) and Weston Solutions, Inc. personnel
performed a gamma survey at the Site. The highest gamma reading recorded was approximately 462 µR/hr
in comparison to a background reading of approximately 10 µR/hr.

On November 18, 2016, RPB and Weston Solutions, Inc. conducted soil sampling at 738 UMR Site at
several locations on the Site.

On December 06, 2016, the soil samples collected were analyzed onsite with a HighPurity Germanium
(HPGe) Detector. Once completed, the samples were shipped to a thirdparty fixed analytical laboratory for
analysis for isotopic Uranium and isotopic Thorium by alpha spectrometry, 21 day ingrowth for Ra226, U
238 decay chain radionuclides, and Th232 decay chain radionuclides by gamma spectrometry. On
February 23, 2017, the preliminary soil sample results from the fixed analytical laboratory were received.

On August 11, 2017, RPB and Weston Solutions, Inc. conducted an indoor gamma survey of the home
located on the Site. There were no elevated gamma readings identified above background levels. A radon
specialist placed radon canisters throughout the home.

On August 18, 2017, the radon laboratory results were received indicating that radon levels in the building
tested were below the EPA action level of 4.0 pCi/L. Mitigation was not recommended under the existing
conditions.

The focus of the RSE was placed on utilizing analytical data from soil samples collected as part of the
assessment in November 2016, the gamma survey and radon sampling results, and the PRS assessment
data.

2. Current Activities
2.1 Operations Section

2.1.1 Narrative

On December 12, 2018, the Removal Site Evaluation for 738 Upper Mountain Road was finalized. 

On August 29, 2019, HTC RV1 Action Memo was signed.  738 UMR Action Memo draft was revised based
off HTC RV1 Action Memo and submitted to RPB Management for review.

On October 07, 2019, Talarico Brothers Property (Parcel #; 115.08127) signed updated removal access
document.  Weston provided Certificate of Liability Insurance or the property owners.

From October 2024, 2019: EPA OSC, Health Physicist, Public Affairs Official, Site Attorney, and Weston
Technician participated in meetings at the Lewiston Town Hall regarding 738 UMR Site. Attendees included
property owners and attorney, Town of Lewiston Officials, Niagara County Health Department, Niagara
County Department of Transportation, NYS DEC Representatives, and NYS DOH Representatives.  All
parties were updated about the current proposed actions for the Site.  A slag/sediment sample from the Site
and sample of the clean fill stockpile from a local quarry were collected and shipped to certified labs for both
radiological and nonradiological analysis. Site property boundary between the three adjoining parcels were
identified and marked.  Utility mark out was conducted by the town, county, and gas company to assist in
planning of future excavation of the identified contaminated area. A Site walk was conducted with EPA,
property owners, and the property attorney.

On October 25, 2019, ORC Management finished review of 738 Action Memo draft document.

On October 28, 2019, the Weston TD for Administrative Record was renewed.

2.1.2 Response Actions to Date
None

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)
PRPs are being investigated by USEPA Enforcement Team

2.1.4 Progress Metrics

Waste Stream Medium Quantity Manifest # Treatment Disposal

2.2 Planning Section
2.2.1 Anticipated Activities

Coordination with property owner/attorney, local, county, and state representatives

2.2.1.1 Planned Response Activities

Excavation and proper transport/disposal of radioactive contaminated material at 738 Upper Mountain Road
Site as per the approved disposal facility waste acceptance criteria.  Tentative start, Winter/Spring 2020.

2.2.1.2 Next Steps

Finalize Action Memo

Request funding

ERRS selection

Determine removal mobilization date

2.2.2 Issues

None

2.3 Logistics Section
No information available at this time.

2.4 Finance Section
No information available at this time.

2.5 Other Command Staff
No information available at this time.

3. Participating Entities
3.1 Unified Command

3.2 Cooperating Agencies
NYS DEC
NYS DOH
Niagara County DOH
Town of Lewiston

4. Personnel On Site
OSC Daly
Public Affairs OfficialMike Basille
EPA ERT Health Physicist Lyndsey Nguyen
Weston Technician

5. Definition of Terms

Background Information on Radioactive Contamination

Concepts

Elements within the periodic table are comprised of both unstable and stable forms. Unstable elements are
known as “radionuclides,” and they give off radiation in the form of a wave (i.e., gamma radiation) or particle
(e.g., alpha radiation or beta radiation) to become more stable. The time it takes for radionuclides to become
stable can range from seconds to billions of years. Longlived radionuclides, such as Thorium and Uranium,
have always been present within the Earth’s crust and within the tissues of all living species. Material that
contains radionuclides in their natural form is known as naturally occurring radioactive material, commonly
referred to as “NORM,” which contributes to background radiation levels. Examples of NORM include sands,
clays, soils, rocks, coal, groundwater, oil and gas, as well as metal ores and nonmetal minerals.

NORM may become concentrated or exposed to the accessible environment as a result of human activities
such as manufacturing, mineral extraction, or water processing. The resulting material is known as Technically
Enhanced Radioactive Material or “TENORM.” EPA has defined “Technologically Enhanced” to mean that the
“radiological, physical, and chemical properties of the radioactive material have been concentrated or further
altered by having been processed, or beneficiated, or disturbed in a way that increases the potential for human
and/or environmental exposures.” The contamination found at the Site qualifies as TENORM.

The extraction of precious metal and/or rare earth material from ore can result in the presence of TENORM in
waste and/or product. Historically, radioactive waste at mines and mineral processing or manufacturing facilities
was often regarded as nonhazardous material and was disposed of improperly. Some facilities sold or
disposed of such waste as fill for construction projects, including the construction of roads and parking lots.
The Site is one location where contaminated waste material was used as fill.

Terminology

To evaluate land and/or buildings that are potentially contaminated with radioactive materials, a variety of
instrumentation must be used. When performing an initial scoping survey, the extent of the contamination (i.e.,
how widespread the contamination is at the Site), as well as the intensity of the radiation (i.e., which
areas/locations contribute to the greatest risk or dose) must be identified. Handheld and portable equipment
such as sodium iodide detectors, Geiger Mueller counters, proportional detectors, and/or ion chambers may be
used as field equipment to determine the extent of contamination and/or dose or exposure rates of gamma
radiation. In general, most of these pieces of equipment are used qualitatively, and resulting data is compared
to background readings to determine the extent and intensity of contamination and whether further investigation
is needed. Examples of units used for qualitative measurements include counts per minute for contamination,
μR/hr for exposure rate, or millirem per hour (mrem/hr) for dose rate measurements. 

In most cases, the equipment used to collect qualitative measurements may not provide an accurate or precise
measurement of the quantity of contamination because of less efficient detectors used, geometry effects of
instrumentation setup, and/or shorter counting time. Qualitative measurements should always be paired with
quantitative data when characterizing a site that has been contaminated with radioactive materials. Quantitative
data can be used to verify or correlate the qualitative instrumentation reading. This is commonly referred to as
“ground truthing.” To obtain quantitative measurements, air, water, sediment, soil, and/or vegetation samples are
taken from areas of known or suspected contamination and analyzed by a laboratory. The units for quantitative
measurements are pCi/g for soil samples and pCi/liter for radon samples.  For the Site cleanup, only
quantitative measurements are used to provide more definitive results and to verify cleanup has been
completed.

Risk Calculation

Remedial actions selected at sites need to meet the risk requirements of 1 x 104 to 1 x 106. Because removal
actions are distinct from the remedial program, the removal actions are not required to meet this requirement for
site cleanup. However, in recent years, EPA has encouraged removal cleanups to meet, at a minimum, the
remedial cleanup values associated with the 1 x 104 carcinogenic risk based on the reasonable maximum
exposure for an individual. To determine if contamination levels exceed the cancer risk of 1 x 104 (i.e.,
conditions present that would result in an increase of 1 additional person in 10,000 developing cancer), a risk
assessment must be performed. EPA’s PRG Calculator was created to help calculate risk versus cleanup
levels for various receptors, taking into consideration exposures from all potential pathways and through all
media (e.g., soil, groundwater, surface water, sediment, air, structures, etc.).

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.
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Reporting Period: 12/13/2018 through 10/30/2019 

1. Introduction
1.1 Background

Site Number: A23N Contract Number:
D.O. Number: Action Memo Date:
Response Authority: CERCLA Response Type: TimeCritical
Response Lead: EPA Incident Category: Removal Assessment
NPL Status: Non NPL Operable Unit:
Mobilization Date: 10/25/2016 Start Date: 10/25/2016
Demob Date: Completion Date:
CERCLIS ID: NYN000206697 RCRIS ID:
ERNS No.: State Notification:
FPN#: Reimbursable Account #:

1.1.1 Incident Category
Removal Assessment

1.1.2 Site Description
The Site consists of two parcels within a residential neighborhood. The residential home associated with the
Site is 738 Upper Mountain Road, Lewiston, Niagara County, New York, 14092 (Parcel #: 115.08126).  The
area of observed radioactively contaminated soil and rock is located on the property owned by Talarico Bros.
Building Corp (TBBCParcel #: 115.08127). 

1.1.2.1 Location
738 Upper Mountain Road, Lewiston, NY 14092

1.1.2.2 Description of Threat
Unsecured radioactive slag material in a publicly accessible property.  The contaminants of concern are
Thorium232 (Th232) and Uranium238 (U238).

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The area of observed contamination is located at the entrance of the driveway that is currently utilized by
the 738 Upper Mountain Road residence, although was historically used as an access road to the vacant
property owned by TBBC. The residence is on a separate property from the area of contamination.  The 738
UMR site is bordered to the north by Upper Mountain Road, residential properties, and a further wooded
area; to the east and west by residential properties; and to the south by a wooded area.

In July 1985, members of the Radiological Survey Activities (RASA) Group at Oak Ridge National
Laboratory (ORNL) performed a radiological survey of the Site for the U.S. Department of Energy (DOE),
which documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr). The area with
these readings was approximately 10 feet wide by 59 feet in length and located along a ditch and gravel
residential driveway. The results of the survey were documented in a November 1986 report, which stated
that the gamma radiation anomaly at the Site was associated with a phosphate slag material. Biased
surface soil samples collected during the survey indicated the presence of Radium226 (Ra226), Uranium
238 (U238), and Thorium232 (Th232) at the Site. The contaminated soil and rock samples collected had
approximately equal concentrations of Ra226 and U238, which suggested to the investigators that the
rocks probably originated from a singular source. The origin of the material was unknown; the report
postulated that its source was some type of mineral extraction activity in the Niagara Falls area. The report
stated that the anomaly at the Site was not related to materials connected with the Niagara Falls Storage
Site (NFSS), including materials that were transported to NFSS.

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and the New
York State Department of Conservation (NYSDEC) on July 9, 2013, screening activities showed radiation
levels at 300 µR/hr with a handheld pressurized ion chamber. The background readings for this Site were
approximately 10 µR/hr. Surveying with the sodium iodide 2x2 scintillation detector, the highest readings
ranged from 105,000110,000 counts per minute (CPM), with the estimated background readings at the Site
being 9,000 CPM. Both elevated measurements were obtained at the end of the driveway adjacent to Upper
Mountain Road. The NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for further
assessment.

In September 2013, the EPA Region 2 PreRemedial Section (PRS) initiated a preliminary assessment (PA)
and site inspection (SI) to assess whether the Site posed a threat to human health and the environment. An
onsite reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening.
Elevated gamma readings were observed toward the end of the driveway close to the road in an
approximately 45foot by 45foot gravel area. The readings in the area of elevated gamma radiation ranged
from background levels (approximately 9,000 CPM) to greater than 300,000 CPM.

On December 12, 2013, PRS and EPA contractor (Weston Solutions, Inc.) personnel collected a total of
nine soil samples (including one environmental duplicate sample) and two slag samples from the Site. Soil
samples were also collected from two locations suspected to be outside the influence of the observed
contamination to document background conditions. At each location, soil samples were either collected
directly beneath slag material or, at locations where a radioactive layer was not present, at the equivalent
depth interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel (i.e.,
radioactive waste material mixture) rather than singular pieces of slag.

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America Laboratories for Target
Analyte List metals analyses, including Mercury; Isotopic Thorium, Isotopic Uranium, and Ra226 by alpha
spectrometry; and other radionuclides by gamma spectrometry. Analytical results indicate concentrations
of radionuclides found in the slag and soil to be higher than at background conditions.

On May 1 and 2, 2014, PRS and Weston Solutions, Inc. personnel collected radon and thoron
concentration measurements from locations on and in the vicinity of the Site. These measurements were
collected with RAD7 radon detectors at the selected locations in background areas, above the source
material, and off the source area. The radon and thoron measurements were collected at heights of one
meter above the ground surface. There were no radon or thoron concentrations that exceeded the site
specific background.

Based on the PA and SI results, a Hazardous Ranking System (HRS) score was calculated. The calculated
HRS score for the Site was less than 28.5 and, as a result, the Site did not qualify for inclusion on the NPL.
The Site was referred to the Emergency and Remedial Response Division (now known as the Superfund and
Emergency Management Division or SEMD) Removal Action Branch (RAB) for a determination as to
whether the Site warranted a CERCLA removal action.

The RAB and an EPA Region 2 risk assessor utilized the PRS data site files, which included a Pre
CERCLIS Screening Form for the Site, as well as historic city directories, Sanborn maps, and analytical
data collected for the Site, to conduct a preliminary RSE. In addition, an internet search for historic articles,
maps, and photographs was conducted, and historic aerial photographs and online Erie County property
records were reviewed. In June 2015, it was determined that conditions at the Site did not meet the
requirements of Section 300.425(b) of the National Contingency Plan for the undertaking of a CERCLA
removal action.

On September 23, 2016, RPB OSC was assigned as the lead for the Site to conduct a reassessment of the
removal eligibility with the collection of additional field data. The reassessment utilized EPA’s Preliminary
Remediation Goals (PRG) Calculator. PRG calculations were performed by EPA Environmental Response
Team (ERT) Health Physicist to determine whether the Site warranted a CERCLA removal action.

On October 25, 2016, EPA Response and Prevention Branch (RPB) and Weston Solutions, Inc. personnel
performed a gamma survey at the Site. The highest gamma reading recorded was approximately 462 µR/hr
in comparison to a background reading of approximately 10 µR/hr.

On November 18, 2016, RPB and Weston Solutions, Inc. conducted soil sampling at 738 UMR Site at
several locations on the Site.

On December 06, 2016, the soil samples collected were analyzed onsite with a HighPurity Germanium
(HPGe) Detector. Once completed, the samples were shipped to a thirdparty fixed analytical laboratory for
analysis for isotopic Uranium and isotopic Thorium by alpha spectrometry, 21 day ingrowth for Ra226, U
238 decay chain radionuclides, and Th232 decay chain radionuclides by gamma spectrometry. On
February 23, 2017, the preliminary soil sample results from the fixed analytical laboratory were received.

On August 11, 2017, RPB and Weston Solutions, Inc. conducted an indoor gamma survey of the home
located on the Site. There were no elevated gamma readings identified above background levels. A radon
specialist placed radon canisters throughout the home.

On August 18, 2017, the radon laboratory results were received indicating that radon levels in the building
tested were below the EPA action level of 4.0 pCi/L. Mitigation was not recommended under the existing
conditions.

The focus of the RSE was placed on utilizing analytical data from soil samples collected as part of the
assessment in November 2016, the gamma survey and radon sampling results, and the PRS assessment
data.

2. Current Activities
2.1 Operations Section

2.1.1 Narrative

On December 12, 2018, the Removal Site Evaluation for 738 Upper Mountain Road was finalized. 

On August 29, 2019, HTC RV1 Action Memo was signed.  738 UMR Action Memo draft was revised based
off HTC RV1 Action Memo and submitted to RPB Management for review.

On October 07, 2019, Talarico Brothers Property (Parcel #; 115.08127) signed updated removal access
document.  Weston provided Certificate of Liability Insurance or the property owners.

From October 2024, 2019: EPA OSC, Health Physicist, Public Affairs Official, Site Attorney, and Weston
Technician participated in meetings at the Lewiston Town Hall regarding 738 UMR Site. Attendees included
property owners and attorney, Town of Lewiston Officials, Niagara County Health Department, Niagara
County Department of Transportation, NYS DEC Representatives, and NYS DOH Representatives.  All
parties were updated about the current proposed actions for the Site.  A slag/sediment sample from the Site
and sample of the clean fill stockpile from a local quarry were collected and shipped to certified labs for both
radiological and nonradiological analysis. Site property boundary between the three adjoining parcels were
identified and marked.  Utility mark out was conducted by the town, county, and gas company to assist in
planning of future excavation of the identified contaminated area. A Site walk was conducted with EPA,
property owners, and the property attorney.

On October 25, 2019, ORC Management finished review of 738 Action Memo draft document.

On October 28, 2019, the Weston TD for Administrative Record was renewed.

2.1.2 Response Actions to Date
None

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)
PRPs are being investigated by USEPA Enforcement Team

2.1.4 Progress Metrics

Waste Stream Medium Quantity Manifest # Treatment Disposal

2.2 Planning Section
2.2.1 Anticipated Activities

Coordination with property owner/attorney, local, county, and state representatives

2.2.1.1 Planned Response Activities

Excavation and proper transport/disposal of radioactive contaminated material at 738 Upper Mountain Road
Site as per the approved disposal facility waste acceptance criteria.  Tentative start, Winter/Spring 2020.

2.2.1.2 Next Steps

Finalize Action Memo

Request funding

ERRS selection

Determine removal mobilization date

2.2.2 Issues

None

2.3 Logistics Section
No information available at this time.

2.4 Finance Section
No information available at this time.

2.5 Other Command Staff
No information available at this time.

3. Participating Entities
3.1 Unified Command

3.2 Cooperating Agencies
NYS DEC
NYS DOH
Niagara County DOH
Town of Lewiston

4. Personnel On Site
OSC Daly
Public Affairs OfficialMike Basille
EPA ERT Health Physicist Lyndsey Nguyen
Weston Technician

5. Definition of Terms

Background Information on Radioactive Contamination

Concepts

Elements within the periodic table are comprised of both unstable and stable forms. Unstable elements are
known as “radionuclides,” and they give off radiation in the form of a wave (i.e., gamma radiation) or particle
(e.g., alpha radiation or beta radiation) to become more stable. The time it takes for radionuclides to become
stable can range from seconds to billions of years. Longlived radionuclides, such as Thorium and Uranium,
have always been present within the Earth’s crust and within the tissues of all living species. Material that
contains radionuclides in their natural form is known as naturally occurring radioactive material, commonly
referred to as “NORM,” which contributes to background radiation levels. Examples of NORM include sands,
clays, soils, rocks, coal, groundwater, oil and gas, as well as metal ores and nonmetal minerals.

NORM may become concentrated or exposed to the accessible environment as a result of human activities
such as manufacturing, mineral extraction, or water processing. The resulting material is known as Technically
Enhanced Radioactive Material or “TENORM.” EPA has defined “Technologically Enhanced” to mean that the
“radiological, physical, and chemical properties of the radioactive material have been concentrated or further
altered by having been processed, or beneficiated, or disturbed in a way that increases the potential for human
and/or environmental exposures.” The contamination found at the Site qualifies as TENORM.

The extraction of precious metal and/or rare earth material from ore can result in the presence of TENORM in
waste and/or product. Historically, radioactive waste at mines and mineral processing or manufacturing facilities
was often regarded as nonhazardous material and was disposed of improperly. Some facilities sold or
disposed of such waste as fill for construction projects, including the construction of roads and parking lots.
The Site is one location where contaminated waste material was used as fill.

Terminology

To evaluate land and/or buildings that are potentially contaminated with radioactive materials, a variety of
instrumentation must be used. When performing an initial scoping survey, the extent of the contamination (i.e.,
how widespread the contamination is at the Site), as well as the intensity of the radiation (i.e., which
areas/locations contribute to the greatest risk or dose) must be identified. Handheld and portable equipment
such as sodium iodide detectors, Geiger Mueller counters, proportional detectors, and/or ion chambers may be
used as field equipment to determine the extent of contamination and/or dose or exposure rates of gamma
radiation. In general, most of these pieces of equipment are used qualitatively, and resulting data is compared
to background readings to determine the extent and intensity of contamination and whether further investigation
is needed. Examples of units used for qualitative measurements include counts per minute for contamination,
μR/hr for exposure rate, or millirem per hour (mrem/hr) for dose rate measurements. 

In most cases, the equipment used to collect qualitative measurements may not provide an accurate or precise
measurement of the quantity of contamination because of less efficient detectors used, geometry effects of
instrumentation setup, and/or shorter counting time. Qualitative measurements should always be paired with
quantitative data when characterizing a site that has been contaminated with radioactive materials. Quantitative
data can be used to verify or correlate the qualitative instrumentation reading. This is commonly referred to as
“ground truthing.” To obtain quantitative measurements, air, water, sediment, soil, and/or vegetation samples are
taken from areas of known or suspected contamination and analyzed by a laboratory. The units for quantitative
measurements are pCi/g for soil samples and pCi/liter for radon samples.  For the Site cleanup, only
quantitative measurements are used to provide more definitive results and to verify cleanup has been
completed.

Risk Calculation

Remedial actions selected at sites need to meet the risk requirements of 1 x 104 to 1 x 106. Because removal
actions are distinct from the remedial program, the removal actions are not required to meet this requirement for
site cleanup. However, in recent years, EPA has encouraged removal cleanups to meet, at a minimum, the
remedial cleanup values associated with the 1 x 104 carcinogenic risk based on the reasonable maximum
exposure for an individual. To determine if contamination levels exceed the cancer risk of 1 x 104 (i.e.,
conditions present that would result in an increase of 1 additional person in 10,000 developing cancer), a risk
assessment must be performed. EPA’s PRG Calculator was created to help calculate risk versus cleanup
levels for various receptors, taking into consideration exposures from all potential pathways and through all
media (e.g., soil, groundwater, surface water, sediment, air, structures, etc.).

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.
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1. Introduction
1.1 Background

Site Number: A23N Contract Number:
D.O. Number: Action Memo Date:
Response Authority: CERCLA Response Type: TimeCritical
Response Lead: EPA Incident Category: Removal Assessment
NPL Status: Non NPL Operable Unit:
Mobilization Date: 10/25/2016 Start Date: 10/25/2016
Demob Date: Completion Date:
CERCLIS ID: NYN000206697 RCRIS ID:
ERNS No.: State Notification:
FPN#: Reimbursable Account #:

1.1.1 Incident Category
Removal Assessment

1.1.2 Site Description
The Site consists of two parcels within a residential neighborhood. The residential home associated with the
Site is 738 Upper Mountain Road, Lewiston, Niagara County, New York, 14092 (Parcel #: 115.08126).  The
area of observed radioactively contaminated soil and rock is located on the property owned by Talarico Bros.
Building Corp (TBBCParcel #: 115.08127). 

1.1.2.1 Location
738 Upper Mountain Road, Lewiston, NY 14092

1.1.2.2 Description of Threat
Unsecured radioactive slag material in a publicly accessible property.  The contaminants of concern are
Thorium232 (Th232) and Uranium238 (U238).

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The area of observed contamination is located at the entrance of the driveway that is currently utilized by
the 738 Upper Mountain Road residence, although was historically used as an access road to the vacant
property owned by TBBC. The residence is on a separate property from the area of contamination.  The 738
UMR site is bordered to the north by Upper Mountain Road, residential properties, and a further wooded
area; to the east and west by residential properties; and to the south by a wooded area.

In July 1985, members of the Radiological Survey Activities (RASA) Group at Oak Ridge National
Laboratory (ORNL) performed a radiological survey of the Site for the U.S. Department of Energy (DOE),
which documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr). The area with
these readings was approximately 10 feet wide by 59 feet in length and located along a ditch and gravel
residential driveway. The results of the survey were documented in a November 1986 report, which stated
that the gamma radiation anomaly at the Site was associated with a phosphate slag material. Biased
surface soil samples collected during the survey indicated the presence of Radium226 (Ra226), Uranium
238 (U238), and Thorium232 (Th232) at the Site. The contaminated soil and rock samples collected had
approximately equal concentrations of Ra226 and U238, which suggested to the investigators that the
rocks probably originated from a singular source. The origin of the material was unknown; the report
postulated that its source was some type of mineral extraction activity in the Niagara Falls area. The report
stated that the anomaly at the Site was not related to materials connected with the Niagara Falls Storage
Site (NFSS), including materials that were transported to NFSS.

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and the New
York State Department of Conservation (NYSDEC) on July 9, 2013, screening activities showed radiation
levels at 300 µR/hr with a handheld pressurized ion chamber. The background readings for this Site were
approximately 10 µR/hr. Surveying with the sodium iodide 2x2 scintillation detector, the highest readings
ranged from 105,000110,000 counts per minute (CPM), with the estimated background readings at the Site
being 9,000 CPM. Both elevated measurements were obtained at the end of the driveway adjacent to Upper
Mountain Road. The NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for further
assessment.

In September 2013, the EPA Region 2 PreRemedial Section (PRS) initiated a preliminary assessment (PA)
and site inspection (SI) to assess whether the Site posed a threat to human health and the environment. An
onsite reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening.
Elevated gamma readings were observed toward the end of the driveway close to the road in an
approximately 45foot by 45foot gravel area. The readings in the area of elevated gamma radiation ranged
from background levels (approximately 9,000 CPM) to greater than 300,000 CPM.

On December 12, 2013, PRS and EPA contractor (Weston Solutions, Inc.) personnel collected a total of
nine soil samples (including one environmental duplicate sample) and two slag samples from the Site. Soil
samples were also collected from two locations suspected to be outside the influence of the observed
contamination to document background conditions. At each location, soil samples were either collected
directly beneath slag material or, at locations where a radioactive layer was not present, at the equivalent
depth interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel (i.e.,
radioactive waste material mixture) rather than singular pieces of slag.

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America Laboratories for Target
Analyte List metals analyses, including Mercury; Isotopic Thorium, Isotopic Uranium, and Ra226 by alpha
spectrometry; and other radionuclides by gamma spectrometry. Analytical results indicate concentrations
of radionuclides found in the slag and soil to be higher than at background conditions.

On May 1 and 2, 2014, PRS and Weston Solutions, Inc. personnel collected radon and thoron
concentration measurements from locations on and in the vicinity of the Site. These measurements were
collected with RAD7 radon detectors at the selected locations in background areas, above the source
material, and off the source area. The radon and thoron measurements were collected at heights of one
meter above the ground surface. There were no radon or thoron concentrations that exceeded the site
specific background.

Based on the PA and SI results, a Hazardous Ranking System (HRS) score was calculated. The calculated
HRS score for the Site was less than 28.5 and, as a result, the Site did not qualify for inclusion on the NPL.
The Site was referred to the Emergency and Remedial Response Division (now known as the Superfund and
Emergency Management Division or SEMD) Removal Action Branch (RAB) for a determination as to
whether the Site warranted a CERCLA removal action.

The RAB and an EPA Region 2 risk assessor utilized the PRS data site files, which included a Pre
CERCLIS Screening Form for the Site, as well as historic city directories, Sanborn maps, and analytical
data collected for the Site, to conduct a preliminary RSE. In addition, an internet search for historic articles,
maps, and photographs was conducted, and historic aerial photographs and online Erie County property
records were reviewed. In June 2015, it was determined that conditions at the Site did not meet the
requirements of Section 300.425(b) of the National Contingency Plan for the undertaking of a CERCLA
removal action.

On September 23, 2016, RPB OSC was assigned as the lead for the Site to conduct a reassessment of the
removal eligibility with the collection of additional field data. The reassessment utilized EPA’s Preliminary
Remediation Goals (PRG) Calculator. PRG calculations were performed by EPA Environmental Response
Team (ERT) Health Physicist to determine whether the Site warranted a CERCLA removal action.

On October 25, 2016, EPA Response and Prevention Branch (RPB) and Weston Solutions, Inc. personnel
performed a gamma survey at the Site. The highest gamma reading recorded was approximately 462 µR/hr
in comparison to a background reading of approximately 10 µR/hr.

On November 18, 2016, RPB and Weston Solutions, Inc. conducted soil sampling at 738 UMR Site at
several locations on the Site.

On December 06, 2016, the soil samples collected were analyzed onsite with a HighPurity Germanium
(HPGe) Detector. Once completed, the samples were shipped to a thirdparty fixed analytical laboratory for
analysis for isotopic Uranium and isotopic Thorium by alpha spectrometry, 21 day ingrowth for Ra226, U
238 decay chain radionuclides, and Th232 decay chain radionuclides by gamma spectrometry. On
February 23, 2017, the preliminary soil sample results from the fixed analytical laboratory were received.

On August 11, 2017, RPB and Weston Solutions, Inc. conducted an indoor gamma survey of the home
located on the Site. There were no elevated gamma readings identified above background levels. A radon
specialist placed radon canisters throughout the home.

On August 18, 2017, the radon laboratory results were received indicating that radon levels in the building
tested were below the EPA action level of 4.0 pCi/L. Mitigation was not recommended under the existing
conditions.

The focus of the RSE was placed on utilizing analytical data from soil samples collected as part of the
assessment in November 2016, the gamma survey and radon sampling results, and the PRS assessment
data.

2. Current Activities
2.1 Operations Section

2.1.1 Narrative

On December 12, 2018, the Removal Site Evaluation for 738 Upper Mountain Road was finalized. 

On August 29, 2019, HTC RV1 Action Memo was signed.  738 UMR Action Memo draft was revised based
off HTC RV1 Action Memo and submitted to RPB Management for review.

On October 07, 2019, Talarico Brothers Property (Parcel #; 115.08127) signed updated removal access
document.  Weston provided Certificate of Liability Insurance or the property owners.

From October 2024, 2019: EPA OSC, Health Physicist, Public Affairs Official, Site Attorney, and Weston
Technician participated in meetings at the Lewiston Town Hall regarding 738 UMR Site. Attendees included
property owners and attorney, Town of Lewiston Officials, Niagara County Health Department, Niagara
County Department of Transportation, NYS DEC Representatives, and NYS DOH Representatives.  All
parties were updated about the current proposed actions for the Site.  A slag/sediment sample from the Site
and sample of the clean fill stockpile from a local quarry were collected and shipped to certified labs for both
radiological and nonradiological analysis. Site property boundary between the three adjoining parcels were
identified and marked.  Utility mark out was conducted by the town, county, and gas company to assist in
planning of future excavation of the identified contaminated area. A Site walk was conducted with EPA,
property owners, and the property attorney.

On October 25, 2019, ORC Management finished review of 738 Action Memo draft document.

On October 28, 2019, the Weston TD for Administrative Record was renewed.

2.1.2 Response Actions to Date
None

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)
PRPs are being investigated by USEPA Enforcement Team

2.1.4 Progress Metrics

Waste Stream Medium Quantity Manifest # Treatment Disposal

2.2 Planning Section
2.2.1 Anticipated Activities

Coordination with property owner/attorney, local, county, and state representatives

2.2.1.1 Planned Response Activities

Excavation and proper transport/disposal of radioactive contaminated material at 738 Upper Mountain Road
Site as per the approved disposal facility waste acceptance criteria.  Tentative start, Winter/Spring 2020.

2.2.1.2 Next Steps

Finalize Action Memo

Request funding

ERRS selection

Determine removal mobilization date

2.2.2 Issues

None

2.3 Logistics Section
No information available at this time.

2.4 Finance Section
No information available at this time.

2.5 Other Command Staff
No information available at this time.

3. Participating Entities
3.1 Unified Command

3.2 Cooperating Agencies
NYS DEC
NYS DOH
Niagara County DOH
Town of Lewiston

4. Personnel On Site
OSC Daly
Public Affairs OfficialMike Basille
EPA ERT Health Physicist Lyndsey Nguyen
Weston Technician

5. Definition of Terms

Background Information on Radioactive Contamination

Concepts

Elements within the periodic table are comprised of both unstable and stable forms. Unstable elements are
known as “radionuclides,” and they give off radiation in the form of a wave (i.e., gamma radiation) or particle
(e.g., alpha radiation or beta radiation) to become more stable. The time it takes for radionuclides to become
stable can range from seconds to billions of years. Longlived radionuclides, such as Thorium and Uranium,
have always been present within the Earth’s crust and within the tissues of all living species. Material that
contains radionuclides in their natural form is known as naturally occurring radioactive material, commonly
referred to as “NORM,” which contributes to background radiation levels. Examples of NORM include sands,
clays, soils, rocks, coal, groundwater, oil and gas, as well as metal ores and nonmetal minerals.

NORM may become concentrated or exposed to the accessible environment as a result of human activities
such as manufacturing, mineral extraction, or water processing. The resulting material is known as Technically
Enhanced Radioactive Material or “TENORM.” EPA has defined “Technologically Enhanced” to mean that the
“radiological, physical, and chemical properties of the radioactive material have been concentrated or further
altered by having been processed, or beneficiated, or disturbed in a way that increases the potential for human
and/or environmental exposures.” The contamination found at the Site qualifies as TENORM.

The extraction of precious metal and/or rare earth material from ore can result in the presence of TENORM in
waste and/or product. Historically, radioactive waste at mines and mineral processing or manufacturing facilities
was often regarded as nonhazardous material and was disposed of improperly. Some facilities sold or
disposed of such waste as fill for construction projects, including the construction of roads and parking lots.
The Site is one location where contaminated waste material was used as fill.

Terminology

To evaluate land and/or buildings that are potentially contaminated with radioactive materials, a variety of
instrumentation must be used. When performing an initial scoping survey, the extent of the contamination (i.e.,
how widespread the contamination is at the Site), as well as the intensity of the radiation (i.e., which
areas/locations contribute to the greatest risk or dose) must be identified. Handheld and portable equipment
such as sodium iodide detectors, Geiger Mueller counters, proportional detectors, and/or ion chambers may be
used as field equipment to determine the extent of contamination and/or dose or exposure rates of gamma
radiation. In general, most of these pieces of equipment are used qualitatively, and resulting data is compared
to background readings to determine the extent and intensity of contamination and whether further investigation
is needed. Examples of units used for qualitative measurements include counts per minute for contamination,
μR/hr for exposure rate, or millirem per hour (mrem/hr) for dose rate measurements. 

In most cases, the equipment used to collect qualitative measurements may not provide an accurate or precise
measurement of the quantity of contamination because of less efficient detectors used, geometry effects of
instrumentation setup, and/or shorter counting time. Qualitative measurements should always be paired with
quantitative data when characterizing a site that has been contaminated with radioactive materials. Quantitative
data can be used to verify or correlate the qualitative instrumentation reading. This is commonly referred to as
“ground truthing.” To obtain quantitative measurements, air, water, sediment, soil, and/or vegetation samples are
taken from areas of known or suspected contamination and analyzed by a laboratory. The units for quantitative
measurements are pCi/g for soil samples and pCi/liter for radon samples.  For the Site cleanup, only
quantitative measurements are used to provide more definitive results and to verify cleanup has been
completed.

Risk Calculation

Remedial actions selected at sites need to meet the risk requirements of 1 x 104 to 1 x 106. Because removal
actions are distinct from the remedial program, the removal actions are not required to meet this requirement for
site cleanup. However, in recent years, EPA has encouraged removal cleanups to meet, at a minimum, the
remedial cleanup values associated with the 1 x 104 carcinogenic risk based on the reasonable maximum
exposure for an individual. To determine if contamination levels exceed the cancer risk of 1 x 104 (i.e.,
conditions present that would result in an increase of 1 additional person in 10,000 developing cancer), a risk
assessment must be performed. EPA’s PRG Calculator was created to help calculate risk versus cleanup
levels for various receptors, taking into consideration exposures from all potential pathways and through all
media (e.g., soil, groundwater, surface water, sediment, air, structures, etc.).

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.



U.S. ENVIRONMENTAL PROTECTION AGENCY
POLLUTION/SITUATION REPORT

738 Upper Mountain Road Site  Removal Polrep

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region II

Subject: POLREP #9
738 Upper Mountain Road Site Removal Action Planning
738 Upper Mountain Road Site
A23N
Lewiston, NY 
Latitude: 43.1553400 Longitude: 79.0221310 

To: Pat Evangelista, Superfund & Emergency Management Division
John Prince, USEPA Region 02
Joe Rotola, USEPA Region 02
Dan Harkay, USEPA Region 02
James Doyle, USEPA Region 02
Margo Ludmer, USEPA
Lora Smith, USEPA Region 2
David Kappelman, USEPA ERT
Beckett Grealish, USEPA Region 2, ERRD, RAB 
Brian Schlieger, Preparedness, Removal, Exercise, Policy Branch 
Carsen Mata, USEPA Region 02
Michael Basile, USEPA, Region 2 PADPOB
Andrew Raddant, US DOI
Timothy Rice, NYS DEC
Chad Staniszewski, NYS DEC
Thomas Papura, NYS DEC
Kenneth Martin, NYS DEC
Cynthia Costello, NYS DOH
Alex Damiani, NYS DOH
Mai Tran, NYS DOH
Conor VanDenmark, NYS DOH
Daniel Stapleton, Health Department
Paul Dicky, Health Department
Dean Lapp, Highways, Bridges & Structures
Steve Broderick, Town of Lewiston
Dave Trane, Highway / Drainage Department
J. Les Myers, Fire Bureau
Tim Benton, Weston Solutions
Bernard Nwosu, Weston Solutions
Sean Quinn, Weston Solutions
George Zachos, USEPA Region 2 ERRD
Peter Lisichenko, USEPA Region 02

From: Eric Daly, OnScene Coordinator 
Date: 10/30/2019 
Reporting Period: 12/13/2018 through 10/30/2019 

1. Introduction
1.1 Background

Site Number: A23N Contract Number:
D.O. Number: Action Memo Date:
Response Authority: CERCLA Response Type: TimeCritical
Response Lead: EPA Incident Category: Removal Assessment
NPL Status: Non NPL Operable Unit:
Mobilization Date: 10/25/2016 Start Date: 10/25/2016
Demob Date: Completion Date:
CERCLIS ID: NYN000206697 RCRIS ID:
ERNS No.: State Notification:
FPN#: Reimbursable Account #:

1.1.1 Incident Category
Removal Assessment

1.1.2 Site Description
The Site consists of two parcels within a residential neighborhood. The residential home associated with the
Site is 738 Upper Mountain Road, Lewiston, Niagara County, New York, 14092 (Parcel #: 115.08126).  The
area of observed radioactively contaminated soil and rock is located on the property owned by Talarico Bros.
Building Corp (TBBCParcel #: 115.08127). 

1.1.2.1 Location
738 Upper Mountain Road, Lewiston, NY 14092

1.1.2.2 Description of Threat
Unsecured radioactive slag material in a publicly accessible property.  The contaminants of concern are
Thorium232 (Th232) and Uranium238 (U238).

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The area of observed contamination is located at the entrance of the driveway that is currently utilized by
the 738 Upper Mountain Road residence, although was historically used as an access road to the vacant
property owned by TBBC. The residence is on a separate property from the area of contamination.  The 738
UMR site is bordered to the north by Upper Mountain Road, residential properties, and a further wooded
area; to the east and west by residential properties; and to the south by a wooded area.

In July 1985, members of the Radiological Survey Activities (RASA) Group at Oak Ridge National
Laboratory (ORNL) performed a radiological survey of the Site for the U.S. Department of Energy (DOE),
which documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr). The area with
these readings was approximately 10 feet wide by 59 feet in length and located along a ditch and gravel
residential driveway. The results of the survey were documented in a November 1986 report, which stated
that the gamma radiation anomaly at the Site was associated with a phosphate slag material. Biased
surface soil samples collected during the survey indicated the presence of Radium226 (Ra226), Uranium
238 (U238), and Thorium232 (Th232) at the Site. The contaminated soil and rock samples collected had
approximately equal concentrations of Ra226 and U238, which suggested to the investigators that the
rocks probably originated from a singular source. The origin of the material was unknown; the report
postulated that its source was some type of mineral extraction activity in the Niagara Falls area. The report
stated that the anomaly at the Site was not related to materials connected with the Niagara Falls Storage
Site (NFSS), including materials that were transported to NFSS.

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and the New
York State Department of Conservation (NYSDEC) on July 9, 2013, screening activities showed radiation
levels at 300 µR/hr with a handheld pressurized ion chamber. The background readings for this Site were
approximately 10 µR/hr. Surveying with the sodium iodide 2x2 scintillation detector, the highest readings
ranged from 105,000110,000 counts per minute (CPM), with the estimated background readings at the Site
being 9,000 CPM. Both elevated measurements were obtained at the end of the driveway adjacent to Upper
Mountain Road. The NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for further
assessment.

In September 2013, the EPA Region 2 PreRemedial Section (PRS) initiated a preliminary assessment (PA)
and site inspection (SI) to assess whether the Site posed a threat to human health and the environment. An
onsite reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening.
Elevated gamma readings were observed toward the end of the driveway close to the road in an
approximately 45foot by 45foot gravel area. The readings in the area of elevated gamma radiation ranged
from background levels (approximately 9,000 CPM) to greater than 300,000 CPM.

On December 12, 2013, PRS and EPA contractor (Weston Solutions, Inc.) personnel collected a total of
nine soil samples (including one environmental duplicate sample) and two slag samples from the Site. Soil
samples were also collected from two locations suspected to be outside the influence of the observed
contamination to document background conditions. At each location, soil samples were either collected
directly beneath slag material or, at locations where a radioactive layer was not present, at the equivalent
depth interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel (i.e.,
radioactive waste material mixture) rather than singular pieces of slag.

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America Laboratories for Target
Analyte List metals analyses, including Mercury; Isotopic Thorium, Isotopic Uranium, and Ra226 by alpha
spectrometry; and other radionuclides by gamma spectrometry. Analytical results indicate concentrations
of radionuclides found in the slag and soil to be higher than at background conditions.

On May 1 and 2, 2014, PRS and Weston Solutions, Inc. personnel collected radon and thoron
concentration measurements from locations on and in the vicinity of the Site. These measurements were
collected with RAD7 radon detectors at the selected locations in background areas, above the source
material, and off the source area. The radon and thoron measurements were collected at heights of one
meter above the ground surface. There were no radon or thoron concentrations that exceeded the site
specific background.

Based on the PA and SI results, a Hazardous Ranking System (HRS) score was calculated. The calculated
HRS score for the Site was less than 28.5 and, as a result, the Site did not qualify for inclusion on the NPL.
The Site was referred to the Emergency and Remedial Response Division (now known as the Superfund and
Emergency Management Division or SEMD) Removal Action Branch (RAB) for a determination as to
whether the Site warranted a CERCLA removal action.

The RAB and an EPA Region 2 risk assessor utilized the PRS data site files, which included a Pre
CERCLIS Screening Form for the Site, as well as historic city directories, Sanborn maps, and analytical
data collected for the Site, to conduct a preliminary RSE. In addition, an internet search for historic articles,
maps, and photographs was conducted, and historic aerial photographs and online Erie County property
records were reviewed. In June 2015, it was determined that conditions at the Site did not meet the
requirements of Section 300.425(b) of the National Contingency Plan for the undertaking of a CERCLA
removal action.

On September 23, 2016, RPB OSC was assigned as the lead for the Site to conduct a reassessment of the
removal eligibility with the collection of additional field data. The reassessment utilized EPA’s Preliminary
Remediation Goals (PRG) Calculator. PRG calculations were performed by EPA Environmental Response
Team (ERT) Health Physicist to determine whether the Site warranted a CERCLA removal action.

On October 25, 2016, EPA Response and Prevention Branch (RPB) and Weston Solutions, Inc. personnel
performed a gamma survey at the Site. The highest gamma reading recorded was approximately 462 µR/hr
in comparison to a background reading of approximately 10 µR/hr.

On November 18, 2016, RPB and Weston Solutions, Inc. conducted soil sampling at 738 UMR Site at
several locations on the Site.

On December 06, 2016, the soil samples collected were analyzed onsite with a HighPurity Germanium
(HPGe) Detector. Once completed, the samples were shipped to a thirdparty fixed analytical laboratory for
analysis for isotopic Uranium and isotopic Thorium by alpha spectrometry, 21 day ingrowth for Ra226, U
238 decay chain radionuclides, and Th232 decay chain radionuclides by gamma spectrometry. On
February 23, 2017, the preliminary soil sample results from the fixed analytical laboratory were received.

On August 11, 2017, RPB and Weston Solutions, Inc. conducted an indoor gamma survey of the home
located on the Site. There were no elevated gamma readings identified above background levels. A radon
specialist placed radon canisters throughout the home.

On August 18, 2017, the radon laboratory results were received indicating that radon levels in the building
tested were below the EPA action level of 4.0 pCi/L. Mitigation was not recommended under the existing
conditions.

The focus of the RSE was placed on utilizing analytical data from soil samples collected as part of the
assessment in November 2016, the gamma survey and radon sampling results, and the PRS assessment
data.

2. Current Activities
2.1 Operations Section

2.1.1 Narrative

On December 12, 2018, the Removal Site Evaluation for 738 Upper Mountain Road was finalized. 

On August 29, 2019, HTC RV1 Action Memo was signed.  738 UMR Action Memo draft was revised based
off HTC RV1 Action Memo and submitted to RPB Management for review.

On October 07, 2019, Talarico Brothers Property (Parcel #; 115.08127) signed updated removal access
document.  Weston provided Certificate of Liability Insurance or the property owners.

From October 2024, 2019: EPA OSC, Health Physicist, Public Affairs Official, Site Attorney, and Weston
Technician participated in meetings at the Lewiston Town Hall regarding 738 UMR Site. Attendees included
property owners and attorney, Town of Lewiston Officials, Niagara County Health Department, Niagara
County Department of Transportation, NYS DEC Representatives, and NYS DOH Representatives.  All
parties were updated about the current proposed actions for the Site.  A slag/sediment sample from the Site
and sample of the clean fill stockpile from a local quarry were collected and shipped to certified labs for both
radiological and nonradiological analysis. Site property boundary between the three adjoining parcels were
identified and marked.  Utility mark out was conducted by the town, county, and gas company to assist in
planning of future excavation of the identified contaminated area. A Site walk was conducted with EPA,
property owners, and the property attorney.

On October 25, 2019, ORC Management finished review of 738 Action Memo draft document.

On October 28, 2019, the Weston TD for Administrative Record was renewed.

2.1.2 Response Actions to Date
None

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)
PRPs are being investigated by USEPA Enforcement Team

2.1.4 Progress Metrics

Waste Stream Medium Quantity Manifest # Treatment Disposal

2.2 Planning Section
2.2.1 Anticipated Activities

Coordination with property owner/attorney, local, county, and state representatives

2.2.1.1 Planned Response Activities

Excavation and proper transport/disposal of radioactive contaminated material at 738 Upper Mountain Road
Site as per the approved disposal facility waste acceptance criteria.  Tentative start, Winter/Spring 2020.

2.2.1.2 Next Steps

Finalize Action Memo

Request funding

ERRS selection

Determine removal mobilization date

2.2.2 Issues

None

2.3 Logistics Section
No information available at this time.

2.4 Finance Section
No information available at this time.

2.5 Other Command Staff
No information available at this time.

3. Participating Entities
3.1 Unified Command

3.2 Cooperating Agencies
NYS DEC
NYS DOH
Niagara County DOH
Town of Lewiston

4. Personnel On Site
OSC Daly
Public Affairs OfficialMike Basille
EPA ERT Health Physicist Lyndsey Nguyen
Weston Technician

5. Definition of Terms

Background Information on Radioactive Contamination

Concepts

Elements within the periodic table are comprised of both unstable and stable forms. Unstable elements are
known as “radionuclides,” and they give off radiation in the form of a wave (i.e., gamma radiation) or particle
(e.g., alpha radiation or beta radiation) to become more stable. The time it takes for radionuclides to become
stable can range from seconds to billions of years. Longlived radionuclides, such as Thorium and Uranium,
have always been present within the Earth’s crust and within the tissues of all living species. Material that
contains radionuclides in their natural form is known as naturally occurring radioactive material, commonly
referred to as “NORM,” which contributes to background radiation levels. Examples of NORM include sands,
clays, soils, rocks, coal, groundwater, oil and gas, as well as metal ores and nonmetal minerals.

NORM may become concentrated or exposed to the accessible environment as a result of human activities
such as manufacturing, mineral extraction, or water processing. The resulting material is known as Technically
Enhanced Radioactive Material or “TENORM.” EPA has defined “Technologically Enhanced” to mean that the
“radiological, physical, and chemical properties of the radioactive material have been concentrated or further
altered by having been processed, or beneficiated, or disturbed in a way that increases the potential for human
and/or environmental exposures.” The contamination found at the Site qualifies as TENORM.

The extraction of precious metal and/or rare earth material from ore can result in the presence of TENORM in
waste and/or product. Historically, radioactive waste at mines and mineral processing or manufacturing facilities
was often regarded as nonhazardous material and was disposed of improperly. Some facilities sold or
disposed of such waste as fill for construction projects, including the construction of roads and parking lots.
The Site is one location where contaminated waste material was used as fill.

Terminology

To evaluate land and/or buildings that are potentially contaminated with radioactive materials, a variety of
instrumentation must be used. When performing an initial scoping survey, the extent of the contamination (i.e.,
how widespread the contamination is at the Site), as well as the intensity of the radiation (i.e., which
areas/locations contribute to the greatest risk or dose) must be identified. Handheld and portable equipment
such as sodium iodide detectors, Geiger Mueller counters, proportional detectors, and/or ion chambers may be
used as field equipment to determine the extent of contamination and/or dose or exposure rates of gamma
radiation. In general, most of these pieces of equipment are used qualitatively, and resulting data is compared
to background readings to determine the extent and intensity of contamination and whether further investigation
is needed. Examples of units used for qualitative measurements include counts per minute for contamination,
μR/hr for exposure rate, or millirem per hour (mrem/hr) for dose rate measurements. 

In most cases, the equipment used to collect qualitative measurements may not provide an accurate or precise
measurement of the quantity of contamination because of less efficient detectors used, geometry effects of
instrumentation setup, and/or shorter counting time. Qualitative measurements should always be paired with
quantitative data when characterizing a site that has been contaminated with radioactive materials. Quantitative
data can be used to verify or correlate the qualitative instrumentation reading. This is commonly referred to as
“ground truthing.” To obtain quantitative measurements, air, water, sediment, soil, and/or vegetation samples are
taken from areas of known or suspected contamination and analyzed by a laboratory. The units for quantitative
measurements are pCi/g for soil samples and pCi/liter for radon samples.  For the Site cleanup, only
quantitative measurements are used to provide more definitive results and to verify cleanup has been
completed.

Risk Calculation

Remedial actions selected at sites need to meet the risk requirements of 1 x 104 to 1 x 106. Because removal
actions are distinct from the remedial program, the removal actions are not required to meet this requirement for
site cleanup. However, in recent years, EPA has encouraged removal cleanups to meet, at a minimum, the
remedial cleanup values associated with the 1 x 104 carcinogenic risk based on the reasonable maximum
exposure for an individual. To determine if contamination levels exceed the cancer risk of 1 x 104 (i.e.,
conditions present that would result in an increase of 1 additional person in 10,000 developing cancer), a risk
assessment must be performed. EPA’s PRG Calculator was created to help calculate risk versus cleanup
levels for various receptors, taking into consideration exposures from all potential pathways and through all
media (e.g., soil, groundwater, surface water, sediment, air, structures, etc.).

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.
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1. Introduction
1.1 Background

Site Number: A23N Contract Number:
D.O. Number: Action Memo Date:
Response Authority: CERCLA Response Type: TimeCritical
Response Lead: EPA Incident Category: Removal Assessment
NPL Status: Non NPL Operable Unit:
Mobilization Date: 10/25/2016 Start Date: 10/25/2016
Demob Date: Completion Date:
CERCLIS ID: NYN000206697 RCRIS ID:
ERNS No.: State Notification:
FPN#: Reimbursable Account #:

1.1.1 Incident Category
Removal Assessment

1.1.2 Site Description
The Site consists of two parcels within a residential neighborhood. The residential home associated with the
Site is 738 Upper Mountain Road, Lewiston, Niagara County, New York, 14092 (Parcel #: 115.08126).  The
area of observed radioactively contaminated soil and rock is located on the property owned by Talarico Bros.
Building Corp (TBBCParcel #: 115.08127). 

1.1.2.1 Location
738 Upper Mountain Road, Lewiston, NY 14092

1.1.2.2 Description of Threat
Unsecured radioactive slag material in a publicly accessible property.  The contaminants of concern are
Thorium232 (Th232) and Uranium238 (U238).

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The area of observed contamination is located at the entrance of the driveway that is currently utilized by
the 738 Upper Mountain Road residence, although was historically used as an access road to the vacant
property owned by TBBC. The residence is on a separate property from the area of contamination.  The 738
UMR site is bordered to the north by Upper Mountain Road, residential properties, and a further wooded
area; to the east and west by residential properties; and to the south by a wooded area.

In July 1985, members of the Radiological Survey Activities (RASA) Group at Oak Ridge National
Laboratory (ORNL) performed a radiological survey of the Site for the U.S. Department of Energy (DOE),
which documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr). The area with
these readings was approximately 10 feet wide by 59 feet in length and located along a ditch and gravel
residential driveway. The results of the survey were documented in a November 1986 report, which stated
that the gamma radiation anomaly at the Site was associated with a phosphate slag material. Biased
surface soil samples collected during the survey indicated the presence of Radium226 (Ra226), Uranium
238 (U238), and Thorium232 (Th232) at the Site. The contaminated soil and rock samples collected had
approximately equal concentrations of Ra226 and U238, which suggested to the investigators that the
rocks probably originated from a singular source. The origin of the material was unknown; the report
postulated that its source was some type of mineral extraction activity in the Niagara Falls area. The report
stated that the anomaly at the Site was not related to materials connected with the Niagara Falls Storage
Site (NFSS), including materials that were transported to NFSS.

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and the New
York State Department of Conservation (NYSDEC) on July 9, 2013, screening activities showed radiation
levels at 300 µR/hr with a handheld pressurized ion chamber. The background readings for this Site were
approximately 10 µR/hr. Surveying with the sodium iodide 2x2 scintillation detector, the highest readings
ranged from 105,000110,000 counts per minute (CPM), with the estimated background readings at the Site
being 9,000 CPM. Both elevated measurements were obtained at the end of the driveway adjacent to Upper
Mountain Road. The NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for further
assessment.

In September 2013, the EPA Region 2 PreRemedial Section (PRS) initiated a preliminary assessment (PA)
and site inspection (SI) to assess whether the Site posed a threat to human health and the environment. An
onsite reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening.
Elevated gamma readings were observed toward the end of the driveway close to the road in an
approximately 45foot by 45foot gravel area. The readings in the area of elevated gamma radiation ranged
from background levels (approximately 9,000 CPM) to greater than 300,000 CPM.

On December 12, 2013, PRS and EPA contractor (Weston Solutions, Inc.) personnel collected a total of
nine soil samples (including one environmental duplicate sample) and two slag samples from the Site. Soil
samples were also collected from two locations suspected to be outside the influence of the observed
contamination to document background conditions. At each location, soil samples were either collected
directly beneath slag material or, at locations where a radioactive layer was not present, at the equivalent
depth interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel (i.e.,
radioactive waste material mixture) rather than singular pieces of slag.

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America Laboratories for Target
Analyte List metals analyses, including Mercury; Isotopic Thorium, Isotopic Uranium, and Ra226 by alpha
spectrometry; and other radionuclides by gamma spectrometry. Analytical results indicate concentrations
of radionuclides found in the slag and soil to be higher than at background conditions.

On May 1 and 2, 2014, PRS and Weston Solutions, Inc. personnel collected radon and thoron
concentration measurements from locations on and in the vicinity of the Site. These measurements were
collected with RAD7 radon detectors at the selected locations in background areas, above the source
material, and off the source area. The radon and thoron measurements were collected at heights of one
meter above the ground surface. There were no radon or thoron concentrations that exceeded the site
specific background.

Based on the PA and SI results, a Hazardous Ranking System (HRS) score was calculated. The calculated
HRS score for the Site was less than 28.5 and, as a result, the Site did not qualify for inclusion on the NPL.
The Site was referred to the Emergency and Remedial Response Division (now known as the Superfund and
Emergency Management Division or SEMD) Removal Action Branch (RAB) for a determination as to
whether the Site warranted a CERCLA removal action.

The RAB and an EPA Region 2 risk assessor utilized the PRS data site files, which included a Pre
CERCLIS Screening Form for the Site, as well as historic city directories, Sanborn maps, and analytical
data collected for the Site, to conduct a preliminary RSE. In addition, an internet search for historic articles,
maps, and photographs was conducted, and historic aerial photographs and online Erie County property
records were reviewed. In June 2015, it was determined that conditions at the Site did not meet the
requirements of Section 300.425(b) of the National Contingency Plan for the undertaking of a CERCLA
removal action.

On September 23, 2016, RPB OSC was assigned as the lead for the Site to conduct a reassessment of the
removal eligibility with the collection of additional field data. The reassessment utilized EPA’s Preliminary
Remediation Goals (PRG) Calculator. PRG calculations were performed by EPA Environmental Response
Team (ERT) Health Physicist to determine whether the Site warranted a CERCLA removal action.

On October 25, 2016, EPA Response and Prevention Branch (RPB) and Weston Solutions, Inc. personnel
performed a gamma survey at the Site. The highest gamma reading recorded was approximately 462 µR/hr
in comparison to a background reading of approximately 10 µR/hr.

On November 18, 2016, RPB and Weston Solutions, Inc. conducted soil sampling at 738 UMR Site at
several locations on the Site.

On December 06, 2016, the soil samples collected were analyzed onsite with a HighPurity Germanium
(HPGe) Detector. Once completed, the samples were shipped to a thirdparty fixed analytical laboratory for
analysis for isotopic Uranium and isotopic Thorium by alpha spectrometry, 21 day ingrowth for Ra226, U
238 decay chain radionuclides, and Th232 decay chain radionuclides by gamma spectrometry. On
February 23, 2017, the preliminary soil sample results from the fixed analytical laboratory were received.

On August 11, 2017, RPB and Weston Solutions, Inc. conducted an indoor gamma survey of the home
located on the Site. There were no elevated gamma readings identified above background levels. A radon
specialist placed radon canisters throughout the home.

On August 18, 2017, the radon laboratory results were received indicating that radon levels in the building
tested were below the EPA action level of 4.0 pCi/L. Mitigation was not recommended under the existing
conditions.

The focus of the RSE was placed on utilizing analytical data from soil samples collected as part of the
assessment in November 2016, the gamma survey and radon sampling results, and the PRS assessment
data.

2. Current Activities
2.1 Operations Section

2.1.1 Narrative

On December 12, 2018, the Removal Site Evaluation for 738 Upper Mountain Road was finalized. 

On August 29, 2019, HTC RV1 Action Memo was signed.  738 UMR Action Memo draft was revised based
off HTC RV1 Action Memo and submitted to RPB Management for review.

On October 07, 2019, Talarico Brothers Property (Parcel #; 115.08127) signed updated removal access
document.  Weston provided Certificate of Liability Insurance or the property owners.

From October 2024, 2019: EPA OSC, Health Physicist, Public Affairs Official, Site Attorney, and Weston
Technician participated in meetings at the Lewiston Town Hall regarding 738 UMR Site. Attendees included
property owners and attorney, Town of Lewiston Officials, Niagara County Health Department, Niagara
County Department of Transportation, NYS DEC Representatives, and NYS DOH Representatives.  All
parties were updated about the current proposed actions for the Site.  A slag/sediment sample from the Site
and sample of the clean fill stockpile from a local quarry were collected and shipped to certified labs for both
radiological and nonradiological analysis. Site property boundary between the three adjoining parcels were
identified and marked.  Utility mark out was conducted by the town, county, and gas company to assist in
planning of future excavation of the identified contaminated area. A Site walk was conducted with EPA,
property owners, and the property attorney.

On October 25, 2019, ORC Management finished review of 738 Action Memo draft document.

On October 28, 2019, the Weston TD for Administrative Record was renewed.

2.1.2 Response Actions to Date
None

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)
PRPs are being investigated by USEPA Enforcement Team

2.1.4 Progress Metrics

Waste Stream Medium Quantity Manifest # Treatment Disposal

2.2 Planning Section
2.2.1 Anticipated Activities

Coordination with property owner/attorney, local, county, and state representatives

2.2.1.1 Planned Response Activities

Excavation and proper transport/disposal of radioactive contaminated material at 738 Upper Mountain Road
Site as per the approved disposal facility waste acceptance criteria.  Tentative start, Winter/Spring 2020.

2.2.1.2 Next Steps

Finalize Action Memo

Request funding

ERRS selection

Determine removal mobilization date

2.2.2 Issues

None

2.3 Logistics Section
No information available at this time.

2.4 Finance Section
No information available at this time.

2.5 Other Command Staff
No information available at this time.

3. Participating Entities
3.1 Unified Command

3.2 Cooperating Agencies
NYS DEC
NYS DOH
Niagara County DOH
Town of Lewiston

4. Personnel On Site
OSC Daly
Public Affairs OfficialMike Basille
EPA ERT Health Physicist Lyndsey Nguyen
Weston Technician

5. Definition of Terms

Background Information on Radioactive Contamination

Concepts

Elements within the periodic table are comprised of both unstable and stable forms. Unstable elements are
known as “radionuclides,” and they give off radiation in the form of a wave (i.e., gamma radiation) or particle
(e.g., alpha radiation or beta radiation) to become more stable. The time it takes for radionuclides to become
stable can range from seconds to billions of years. Longlived radionuclides, such as Thorium and Uranium,
have always been present within the Earth’s crust and within the tissues of all living species. Material that
contains radionuclides in their natural form is known as naturally occurring radioactive material, commonly
referred to as “NORM,” which contributes to background radiation levels. Examples of NORM include sands,
clays, soils, rocks, coal, groundwater, oil and gas, as well as metal ores and nonmetal minerals.

NORM may become concentrated or exposed to the accessible environment as a result of human activities
such as manufacturing, mineral extraction, or water processing. The resulting material is known as Technically
Enhanced Radioactive Material or “TENORM.” EPA has defined “Technologically Enhanced” to mean that the
“radiological, physical, and chemical properties of the radioactive material have been concentrated or further
altered by having been processed, or beneficiated, or disturbed in a way that increases the potential for human
and/or environmental exposures.” The contamination found at the Site qualifies as TENORM.

The extraction of precious metal and/or rare earth material from ore can result in the presence of TENORM in
waste and/or product. Historically, radioactive waste at mines and mineral processing or manufacturing facilities
was often regarded as nonhazardous material and was disposed of improperly. Some facilities sold or
disposed of such waste as fill for construction projects, including the construction of roads and parking lots.
The Site is one location where contaminated waste material was used as fill.

Terminology

To evaluate land and/or buildings that are potentially contaminated with radioactive materials, a variety of
instrumentation must be used. When performing an initial scoping survey, the extent of the contamination (i.e.,
how widespread the contamination is at the Site), as well as the intensity of the radiation (i.e., which
areas/locations contribute to the greatest risk or dose) must be identified. Handheld and portable equipment
such as sodium iodide detectors, Geiger Mueller counters, proportional detectors, and/or ion chambers may be
used as field equipment to determine the extent of contamination and/or dose or exposure rates of gamma
radiation. In general, most of these pieces of equipment are used qualitatively, and resulting data is compared
to background readings to determine the extent and intensity of contamination and whether further investigation
is needed. Examples of units used for qualitative measurements include counts per minute for contamination,
μR/hr for exposure rate, or millirem per hour (mrem/hr) for dose rate measurements. 

In most cases, the equipment used to collect qualitative measurements may not provide an accurate or precise
measurement of the quantity of contamination because of less efficient detectors used, geometry effects of
instrumentation setup, and/or shorter counting time. Qualitative measurements should always be paired with
quantitative data when characterizing a site that has been contaminated with radioactive materials. Quantitative
data can be used to verify or correlate the qualitative instrumentation reading. This is commonly referred to as
“ground truthing.” To obtain quantitative measurements, air, water, sediment, soil, and/or vegetation samples are
taken from areas of known or suspected contamination and analyzed by a laboratory. The units for quantitative
measurements are pCi/g for soil samples and pCi/liter for radon samples.  For the Site cleanup, only
quantitative measurements are used to provide more definitive results and to verify cleanup has been
completed.

Risk Calculation

Remedial actions selected at sites need to meet the risk requirements of 1 x 104 to 1 x 106. Because removal
actions are distinct from the remedial program, the removal actions are not required to meet this requirement for
site cleanup. However, in recent years, EPA has encouraged removal cleanups to meet, at a minimum, the
remedial cleanup values associated with the 1 x 104 carcinogenic risk based on the reasonable maximum
exposure for an individual. To determine if contamination levels exceed the cancer risk of 1 x 104 (i.e.,
conditions present that would result in an increase of 1 additional person in 10,000 developing cancer), a risk
assessment must be performed. EPA’s PRG Calculator was created to help calculate risk versus cleanup
levels for various receptors, taking into consideration exposures from all potential pathways and through all
media (e.g., soil, groundwater, surface water, sediment, air, structures, etc.).

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.



U.S. ENVIRONMENTAL PROTECTION AGENCY
POLLUTION/SITUATION REPORT

738 Upper Mountain Road Site  Removal Polrep

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region II

Subject: POLREP #10
Removal Action (RV1) Progress Report
738 Upper Mountain Road Site
A23N
Lewiston, NY 
Latitude: 43.1553400 Longitude: 79.0221310 

To: Pat Evangelista, Superfund & Emergency Management Division
John Prince, USEPA Region 02
Joe Rotola, USEPA Region 02
Dan Harkay, USEPA Region 02
James Doyle, USEPA Region 02
Margo Ludmer, USEPA
Lora Smith, USEPA Region 2
David Kappelman, USEPA ERT
Beckett Grealish, USEPA Region 2, ERRD, RAB 
Brian Schlieger, Preparedness, Removal, Exercise, Policy Branch 
Carsen Mata, USEPA Region 02
Michael Basile, USEPA, Region 2 PADPOB
Andrew Raddant, US DOI
Timothy Rice, NYS DEC
Chad Staniszewski, NYS DEC
Thomas Papura, NYS DEC
Kenneth Martin, NYS DEC
Cynthia Costello, NYS DOH
Alex Damiani, NYS DOH
Mai Tran, NYS DOH
Conor VanDenmark, NYS DOH
Daniel Stapleton, Health Department
Paul Dicky, Health Department
Dean Lapp, Highways, Bridges & Structures
Steve Broderick, Town of Lewiston
Dave Trane, Highway / Drainage Department
J. Les Myers, Fire Bureau
Tim Benton, Weston Solutions
Bernard Nwosu, Weston Solutions
Sean Quinn, Weston Solutions
George Zachos, USEPA Region 2 ERRD
Peter Lisichenko, USEPA Region 02

From: Peter Lisichenko, OnScene Coordinator 
Date: 11/24/2020 
Reporting Period: 01/01/2020 through 11/20/2020 

1. Introduction
1.1 Background

Site Number: A23N Contract Number:
D.O. Number: Action Memo Date: 9/28/2020
Response Authority: CERCLA Response Type: TimeCritical
Response Lead: EPA Incident Category: Removal Assessment
NPL Status: Non NPL Operable Unit:
Mobilization Date: 10/25/2016 Start Date: 10/25/2016
Demob Date: Completion Date:
CERCLIS ID: NYN000206697 RCRIS ID:
ERNS No.: State Notification:
FPN#: Reimbursable Account #:

1.1.1 Incident Category
Removal Assessment

1.1.2 Site Description
The Site consists of two parcels within a residential neighborhood. The residential home associated with the
Site is 738 Upper Mountain Road, Lewiston, Niagara County, New York, 14092 (Parcel #: 115.08126).  The
area of observed radioactively contaminated soil and rock is located on the property owned by Upper
Mountain Road Corp (TBBCParcel #: 115.08127). 

1.1.2.1 Location
738 Upper Mountain Road, Lewiston, NY 14092

1.1.2.2 Description of Threat
Unsecured radioactive material in a publicly accessible property.  The contaminants of concern are Thorium
232 (Th232) and Uranium238 (U238).

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The area of observed contamination is located at the entrance of the driveway that is currently utilized by
the 738 Upper Mountain Road residence, although was historically used as an access road to the vacant
property owned by TBBC. The residence is on a separate property from the area of contamination.  The 738
UMR site is bordered to the north by Upper Mountain Road, residential properties, and a further wooded
area; to the east and west by residential properties; and to the south by a wooded area.

In July 1985, members of the Radiological Survey Activities (RASA) Group at Oak Ridge National
Laboratory (ORNL) performed a radiological survey of the Site for the U.S. Department of Energy (DOE),
which documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr). The area with
these readings was approximately 10 feet wide by 59 feet in length and located along a ditch and gravel
residential driveway. The results of the survey were documented in a November 1986 report, which stated
that the gamma radiation anomaly at the Site was associated with a phosphate slag material. Biased
surface soil samples collected during the survey indicated the presence of Radium226 (Ra226), Uranium
238 (U238), and Thorium232 (Th232) at the Site. The contaminated soil and rock samples collected had
approximately equal concentrations of Ra226 and U238, which suggested to the investigators that the
rocks probably originated from a singular source. The origin of the material was unknown; the report
postulated that its source was some type of mineral extraction activity in the Niagara Falls area. The report
stated that the anomaly at the Site was not related to materials connected with the Niagara Falls Storage
Site (NFSS), including materials that were transported to NFSS.

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and the New
York State Department of Conservation (NYSDEC) on July 9, 2013, screening activities showed radiation
levels at 300 µR/hr with a handheld pressurized ion chamber. The background readings for this Site were
approximately 10 µR/hr. Surveying with the sodium iodide 2x2 scintillation detector, the highest readings
ranged from 105,000110,000 counts per minute (CPM), with the estimated background readings at the Site
being 9,000 CPM. Both elevated measurements were obtained at the end of the driveway adjacent to Upper
Mountain Road. The NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for further
assessment.

In September 2013, the EPA Region 2 PreRemedial Section (PRS) initiated a preliminary assessment (PA)
and site inspection (SI) to assess whether the Site posed a threat to human health and the environment. An
onsite reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening.
Elevated gamma readings were observed toward the end of the driveway close to the road in an
approximately 45foot by 45foot gravel area. The readings in the area of elevated gamma radiation ranged
from background levels (approximately 9,000 CPM) to greater than 300,000 CPM.

On December 12, 2013, PRS and EPA contractor (Weston Solutions, Inc.) personnel collected a total of
nine soil samples (including one environmental duplicate sample) and two slag samples from the Site. Soil
samples were also collected from two locations suspected to be outside the influence of the observed
contamination to document background conditions. At each location, soil samples were either collected
directly beneath slag material or, at locations where a radioactive layer was not present, at the equivalent
depth interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel (i.e.,
radioactive waste material mixture) rather than singular pieces of slag.

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America Laboratories for Target
Analyte List metals analyses, including Mercury; Isotopic Thorium, Isotopic Uranium, and Ra226 by alpha
spectrometry; and other radionuclides by gamma spectrometry. Analytical results indicate concentrations
of radionuclides found in the slag and soil to be higher than at background conditions.

On May 1 and 2, 2014, PRS and Weston Solutions, Inc. personnel collected radon and thoron
concentration measurements from locations on and in the vicinity of the Site. These measurements were
collected with RAD7 radon detectors at the selected locations in background areas, above the source
material, and off the source area. The radon and thoron measurements were collected at heights of one
meter above the ground surface. There were no radon or thoron concentrations that exceeded the site
specific background.

Based on the PA and SI results, a Hazardous Ranking System (HRS) score was calculated. The calculated
HRS score for the Site was less than 28.5 and, as a result, the Site did not qualify for inclusion on the NPL.
The Site was referred to the Emergency and Remedial Response Division (now known as the Superfund and
Emergency Management Division or SEMD) Removal Action Branch (RAB) for a determination as to
whether the Site warranted a CERCLA removal action.

The RAB and an EPA Region 2 risk assessor utilized the PRS data site files, which included a Pre
CERCLIS Screening Form for the Site, as well as historic city directories, Sanborn maps, and analytical
data collected for the Site, to conduct a preliminary RSE. In addition, an internet search for historic articles,
maps, and photographs was conducted, and historic aerial photographs and online Erie County property
records were reviewed. In June 2015, it was determined that conditions at the Site did not meet the
requirements of Section 300.425(b) of the National Contingency Plan for the undertaking of a CERCLA
removal action.

On September 23, 2016, RPB OSC was assigned as the lead for the Site to conduct a reassessment of the
removal eligibility with the collection of additional field data. The reassessment utilized EPA’s Preliminary
Remediation Goals (PRG) Calculator. PRG calculations were performed by EPA Environmental Response
Team (ERT) Health Physicist to determine whether the Site warranted a CERCLA removal action.

On October 25, 2016, EPA Response and Prevention Branch (RPB) and Weston Solutions, Inc. personnel
performed a gamma survey at the Site. The highest gamma reading recorded was approximately 462 µR/hr
in comparison to a background reading of approximately 10 µR/hr.

On November 18, 2016, RPB and Weston Solutions, Inc. conducted soil sampling at 738 UMR Site at
several locations on the Site.

On December 06, 2016, the soil samples collected were analyzed onsite with a HighPurity Germanium
(HPGe) Detector. Once completed, the samples were shipped to a thirdparty fixed analytical laboratory for
analysis for isotopic Uranium and isotopic Thorium by alpha spectrometry, 21 day ingrowth for Ra226, U
238 decay chain radionuclides, and Th232 decay chain radionuclides by gamma spectrometry. On
February 23, 2017, the preliminary soil sample results from the fixed analytical laboratory were received.

On August 11, 2017, RPB and Weston Solutions, Inc. conducted an indoor gamma survey of the home
located on the Site. There were no elevated gamma readings identified above background levels. A radon
specialist placed radon canisters throughout the home.

On August 18, 2017, the radon laboratory results were received indicating that radon levels in the building
tested were below the EPA action level of 4.0 pCi/L. Mitigation was not recommended under the existing
conditions.

2. Current Activities
2.1 Operations Section

2.1.1 Narrative

For actions prior to January 2020, reference Pollution Reports #1 through 9.

2.1.2 Response Actions to Date
In January 2020, Peter Lisichenko (USEPA, Region 2, Superfund and Emergency Management Division,
Removal Action Branch) was assigned as the new OSC for the 738 Upper Mountain Road Site.  Shortly
thereafter, a new Site Health Physicist and a new Site Risk Assessor were assigned.  

In March 2020, a new Removal Site Evaluation (RSE) was completed and determined that the Site was
removal eligible. Radionuclides of concern include Uranium238 (U238) and Thorium232 (Th232).   

On September 28, 2020, an action memorandum was signed by the Region 2 Superfund and Emergency
Management Division Director for the removal and safe disposal of radioactive material at the Site in
accordance with the RSE.  A task order was assigned to the ERRS contractor to begin premobilization
activities including the development of RFQs for waste transportation and disposal and equipment rentals.  

In October 2020, the transportation and disposal RFQ was awarded to Wayne Disposal Inc. (US Ecology) in
Belleville, Michigan. 

On November 3, 2020, a CERCLA OffSite Rule check verified the Wayne Disposal facility was in
compliance for the acceptance of CERCLA generated waste.  

On November 10, 2020, EPA received the Generators Approval Notification from US Ecology.  

On November 16, 2020, ERRS and START contractors and equipment were mobilized to the Site to begin
the removal action.  Radioactive contaminated material was excavated from the culvert crossing and along
the driveway, mixed (blended), and placed into super sacks. Each super sack was barcoded, inventoried,
weighed, and scanned for gamma concentrations.  All base of excavations were scanned for gamma
concentrations to ensure removal objectives were achieved and postexcavation samples were collected and
submitted for laboratory analysis. Air monitoring was conducted by the START contractor during all
excavation operations in accordance with the sitespecific Community Air Monitoring Program.  All
excavations were backfilled in 6inch lifts and compacted with 2inch crusherrun gravel.  The shipping of
waste to the Wayne Disposal facility was initiated on November 18, 2020 and completed on November 19,
2020.   Approximately 125 tons of material were disposed of via dump trailers.   Each dump trailer and
tractor was inventoried and scanned for gamma concentrations prior to release to ensure DOT compliance. 

On November 19, 2020, all excavation, backfill, and disposal activities were completed and ERRS and
START contractor's equipment and personnel were demobilized from the Site.

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)

PRPs are being investigated by USEPA Enforcement Team

2.1.4 Progress Metrics

Total Number of Super Sacks: 81
Total Number of Loadouts via Dump Trailer: 6
Total Disposal Quantity: 125.46 tons

2.2 Planning Section
2.2.1 Anticipated Activities

In Spring 2021, EPA and contractors will mobilize to the Site to complete restoration of the lawn areas
which will include import of top soil and application and seed / fertilizer mixture.  

2.2.1.1 Planned Response Activities
Conduct final gamma scan of the culvert and driveway areas. 

2.2.1.2 Next Steps

Prepare Removal Action Report

2.2.2 Issues

None

2.3 Logistics Section
No information available at this time.

2.4 Finance Section
2.4.1 Narrative
On October 7, 2020, $150,000 was released to the ERRS contractor under Task Order# 68HE0221F0002

* Totals to Date listed below include pending costs.

Estimated Costs *

Budgeted
Total To

Date Remaining
%

Remaining

Extramural Costs

ERRS  Cleanup Contractor $150,000.00 $94,029.10 $55,970.90 37.31%

TAT/START $22,000.00 $12,849.63 $9,150.37 41.59%

Intramural Costs

Total Site Costs $172,000.00 $106,878.73 $65,121.27 37.86%

* The above accounting of expenditures is an estimate based on figures known to the OSC at the time this
report was written. The OSC does not necessarily receive specific figures on final payments made to any
contractor(s). Other financial data which the OSC must rely upon may not be entirely uptodate. The cost
accounting provided in this report does not necessarily represent an exact monetary figure which the
government may include in any claim for cost recovery.

2.5 Other Command Staff
2.5.1 Safety Officer
Peter Lisichenko, OSC, USEPA Region 2, Removal Action Section
David Kappelman, Health Physicist, USEPA Environmental Response Team

2.5.2 Liaison Officer

2.5.3 Information Officer
Mike Basile, USEPA Region 2, WNY Public Information Office

3. Participating Entities
3.1 Unified Command

3.2 Cooperating Agencies
NYS DEC
NYS DOH
Niagara County DOH
Town of Lewiston

4. Personnel On Site
OSC: 1
ERRS Contractor: 4

(Response Manager : 1) 
(Equipment Operators: 2)
(Environmental Technician: 1)

START Contractor: 1 

*All personnel have demobilized from the Site

5. Definition of Terms

Background Information on Radioactive Contamination

Concepts

Elements within the periodic table are comprised of both unstable and stable forms. Unstable elements are
known as “radionuclides,” and they give off radiation in the form of a wave (i.e., gamma radiation) or particle
(e.g., alpha radiation or beta radiation) to become more stable. The time it takes for radionuclides to become
stable can range from seconds to billions of years. Longlived radionuclides, such as Thorium and Uranium,
have always been present within the Earth’s crust and within the tissues of all living species. Material that
contains radionuclides in their natural form is known as naturally occurring radioactive material, commonly
referred to as “NORM,” which contributes to background radiation levels. Examples of NORM include sands,
clays, soils, rocks, coal, groundwater, oil and gas, as well as metal ores and nonmetal minerals.

NORM may become concentrated or exposed to the accessible environment as a result of human activities
such as manufacturing, mineral extraction, or water processing. The resulting material is known as Technically
Enhanced Radioactive Material or “TENORM.” EPA has defined “Technologically Enhanced” to mean that the
“radiological, physical, and chemical properties of the radioactive material have been concentrated or further
altered by having been processed, or beneficiated, or disturbed in a way that increases the potential for human
and/or environmental exposures.” The contamination found at the Site qualifies as TENORM.

The extraction of precious metal and/or rare earth material from ore can result in the presence of TENORM in
waste and/or product. Historically, radioactive waste at mines and mineral processing or manufacturing facilities
was often regarded as nonhazardous material and was disposed of improperly. Some facilities sold or
disposed of such waste as fill for construction projects, including the construction of roads and parking lots.
The Site is one location where contaminated waste material was used as fill.

Terminology

To evaluate land and/or buildings that are potentially contaminated with radioactive materials, a variety of
instrumentation must be used. When performing an initial scoping survey, the extent of the contamination (i.e.,
how widespread the contamination is at the Site), as well as the intensity of the radiation (i.e., which
areas/locations contribute to the greatest risk or dose) must be identified. Handheld and portable equipment
such as sodium iodide detectors, Geiger Mueller counters, proportional detectors, and/or ion chambers may be
used as field equipment to determine the extent of contamination and/or dose or exposure rates of gamma
radiation. In general, most of these pieces of equipment are used qualitatively, and resulting data is compared
to background readings to determine the extent and intensity of contamination and whether further investigation
is needed. Examples of units used for qualitative measurements include counts per minute for contamination,
μR/hr for exposure rate, or millirem per hour (mrem/hr) for dose rate measurements. 

In most cases, the equipment used to collect qualitative measurements may not provide an accurate or precise
measurement of the quantity of contamination because of less efficient detectors used, geometry effects of
instrumentation setup, and/or shorter counting time. Qualitative measurements should always be paired with
quantitative data when characterizing a site that has been contaminated with radioactive materials. Quantitative
data can be used to verify or correlate the qualitative instrumentation reading. This is commonly referred to as
“ground truthing.” To obtain quantitative measurements, air, water, sediment, soil, and/or vegetation samples are
taken from areas of known or suspected contamination and analyzed by a laboratory. The units for quantitative
measurements are pCi/g for soil samples and pCi/liter for radon samples.  For the Site cleanup, only
quantitative measurements are used to provide more definitive results and to verify cleanup has been
completed.

Risk Calculation

Remedial actions selected at sites need to meet the risk requirements of 1 x 104 to 1 x 106. Because removal
actions are distinct from the remedial program, the removal actions are not required to meet this requirement for
site cleanup. However, in recent years, EPA has encouraged removal cleanups to meet, at a minimum, the
remedial cleanup values associated with the 1 x 104 carcinogenic risk based on the reasonable maximum
exposure for an individual. To determine if contamination levels exceed the cancer risk of 1 x 104 (i.e.,
conditions present that would result in an increase of 1 additional person in 10,000 developing cancer), a risk
assessment must be performed. EPA’s PRG Calculator was created to help calculate risk versus cleanup
levels for various receptors, taking into consideration exposures from all potential pathways and through all
media (e.g., soil, groundwater, surface water, sediment, air, structures, etc.).

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.
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1. Introduction
1.1 Background

Site Number: A23N Contract Number:
D.O. Number: Action Memo Date: 9/28/2020
Response Authority: CERCLA Response Type: TimeCritical
Response Lead: EPA Incident Category: Removal Assessment
NPL Status: Non NPL Operable Unit:
Mobilization Date: 10/25/2016 Start Date: 10/25/2016
Demob Date: Completion Date:
CERCLIS ID: NYN000206697 RCRIS ID:
ERNS No.: State Notification:
FPN#: Reimbursable Account #:

1.1.1 Incident Category
Removal Assessment

1.1.2 Site Description
The Site consists of two parcels within a residential neighborhood. The residential home associated with the
Site is 738 Upper Mountain Road, Lewiston, Niagara County, New York, 14092 (Parcel #: 115.08126).  The
area of observed radioactively contaminated soil and rock is located on the property owned by Upper
Mountain Road Corp (TBBCParcel #: 115.08127). 

1.1.2.1 Location
738 Upper Mountain Road, Lewiston, NY 14092

1.1.2.2 Description of Threat
Unsecured radioactive material in a publicly accessible property.  The contaminants of concern are Thorium
232 (Th232) and Uranium238 (U238).

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The area of observed contamination is located at the entrance of the driveway that is currently utilized by
the 738 Upper Mountain Road residence, although was historically used as an access road to the vacant
property owned by TBBC. The residence is on a separate property from the area of contamination.  The 738
UMR site is bordered to the north by Upper Mountain Road, residential properties, and a further wooded
area; to the east and west by residential properties; and to the south by a wooded area.

In July 1985, members of the Radiological Survey Activities (RASA) Group at Oak Ridge National
Laboratory (ORNL) performed a radiological survey of the Site for the U.S. Department of Energy (DOE),
which documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr). The area with
these readings was approximately 10 feet wide by 59 feet in length and located along a ditch and gravel
residential driveway. The results of the survey were documented in a November 1986 report, which stated
that the gamma radiation anomaly at the Site was associated with a phosphate slag material. Biased
surface soil samples collected during the survey indicated the presence of Radium226 (Ra226), Uranium
238 (U238), and Thorium232 (Th232) at the Site. The contaminated soil and rock samples collected had
approximately equal concentrations of Ra226 and U238, which suggested to the investigators that the
rocks probably originated from a singular source. The origin of the material was unknown; the report
postulated that its source was some type of mineral extraction activity in the Niagara Falls area. The report
stated that the anomaly at the Site was not related to materials connected with the Niagara Falls Storage
Site (NFSS), including materials that were transported to NFSS.

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and the New
York State Department of Conservation (NYSDEC) on July 9, 2013, screening activities showed radiation
levels at 300 µR/hr with a handheld pressurized ion chamber. The background readings for this Site were
approximately 10 µR/hr. Surveying with the sodium iodide 2x2 scintillation detector, the highest readings
ranged from 105,000110,000 counts per minute (CPM), with the estimated background readings at the Site
being 9,000 CPM. Both elevated measurements were obtained at the end of the driveway adjacent to Upper
Mountain Road. The NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for further
assessment.

In September 2013, the EPA Region 2 PreRemedial Section (PRS) initiated a preliminary assessment (PA)
and site inspection (SI) to assess whether the Site posed a threat to human health and the environment. An
onsite reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening.
Elevated gamma readings were observed toward the end of the driveway close to the road in an
approximately 45foot by 45foot gravel area. The readings in the area of elevated gamma radiation ranged
from background levels (approximately 9,000 CPM) to greater than 300,000 CPM.

On December 12, 2013, PRS and EPA contractor (Weston Solutions, Inc.) personnel collected a total of
nine soil samples (including one environmental duplicate sample) and two slag samples from the Site. Soil
samples were also collected from two locations suspected to be outside the influence of the observed
contamination to document background conditions. At each location, soil samples were either collected
directly beneath slag material or, at locations where a radioactive layer was not present, at the equivalent
depth interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel (i.e.,
radioactive waste material mixture) rather than singular pieces of slag.

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America Laboratories for Target
Analyte List metals analyses, including Mercury; Isotopic Thorium, Isotopic Uranium, and Ra226 by alpha
spectrometry; and other radionuclides by gamma spectrometry. Analytical results indicate concentrations
of radionuclides found in the slag and soil to be higher than at background conditions.

On May 1 and 2, 2014, PRS and Weston Solutions, Inc. personnel collected radon and thoron
concentration measurements from locations on and in the vicinity of the Site. These measurements were
collected with RAD7 radon detectors at the selected locations in background areas, above the source
material, and off the source area. The radon and thoron measurements were collected at heights of one
meter above the ground surface. There were no radon or thoron concentrations that exceeded the site
specific background.

Based on the PA and SI results, a Hazardous Ranking System (HRS) score was calculated. The calculated
HRS score for the Site was less than 28.5 and, as a result, the Site did not qualify for inclusion on the NPL.
The Site was referred to the Emergency and Remedial Response Division (now known as the Superfund and
Emergency Management Division or SEMD) Removal Action Branch (RAB) for a determination as to
whether the Site warranted a CERCLA removal action.

The RAB and an EPA Region 2 risk assessor utilized the PRS data site files, which included a Pre
CERCLIS Screening Form for the Site, as well as historic city directories, Sanborn maps, and analytical
data collected for the Site, to conduct a preliminary RSE. In addition, an internet search for historic articles,
maps, and photographs was conducted, and historic aerial photographs and online Erie County property
records were reviewed. In June 2015, it was determined that conditions at the Site did not meet the
requirements of Section 300.425(b) of the National Contingency Plan for the undertaking of a CERCLA
removal action.

On September 23, 2016, RPB OSC was assigned as the lead for the Site to conduct a reassessment of the
removal eligibility with the collection of additional field data. The reassessment utilized EPA’s Preliminary
Remediation Goals (PRG) Calculator. PRG calculations were performed by EPA Environmental Response
Team (ERT) Health Physicist to determine whether the Site warranted a CERCLA removal action.

On October 25, 2016, EPA Response and Prevention Branch (RPB) and Weston Solutions, Inc. personnel
performed a gamma survey at the Site. The highest gamma reading recorded was approximately 462 µR/hr
in comparison to a background reading of approximately 10 µR/hr.

On November 18, 2016, RPB and Weston Solutions, Inc. conducted soil sampling at 738 UMR Site at
several locations on the Site.

On December 06, 2016, the soil samples collected were analyzed onsite with a HighPurity Germanium
(HPGe) Detector. Once completed, the samples were shipped to a thirdparty fixed analytical laboratory for
analysis for isotopic Uranium and isotopic Thorium by alpha spectrometry, 21 day ingrowth for Ra226, U
238 decay chain radionuclides, and Th232 decay chain radionuclides by gamma spectrometry. On
February 23, 2017, the preliminary soil sample results from the fixed analytical laboratory were received.

On August 11, 2017, RPB and Weston Solutions, Inc. conducted an indoor gamma survey of the home
located on the Site. There were no elevated gamma readings identified above background levels. A radon
specialist placed radon canisters throughout the home.

On August 18, 2017, the radon laboratory results were received indicating that radon levels in the building
tested were below the EPA action level of 4.0 pCi/L. Mitigation was not recommended under the existing
conditions.

2. Current Activities
2.1 Operations Section

2.1.1 Narrative

For actions prior to January 2020, reference Pollution Reports #1 through 9.

2.1.2 Response Actions to Date
In January 2020, Peter Lisichenko (USEPA, Region 2, Superfund and Emergency Management Division,
Removal Action Branch) was assigned as the new OSC for the 738 Upper Mountain Road Site.  Shortly
thereafter, a new Site Health Physicist and a new Site Risk Assessor were assigned.  

In March 2020, a new Removal Site Evaluation (RSE) was completed and determined that the Site was
removal eligible. Radionuclides of concern include Uranium238 (U238) and Thorium232 (Th232).   

On September 28, 2020, an action memorandum was signed by the Region 2 Superfund and Emergency
Management Division Director for the removal and safe disposal of radioactive material at the Site in
accordance with the RSE.  A task order was assigned to the ERRS contractor to begin premobilization
activities including the development of RFQs for waste transportation and disposal and equipment rentals.  

In October 2020, the transportation and disposal RFQ was awarded to Wayne Disposal Inc. (US Ecology) in
Belleville, Michigan. 

On November 3, 2020, a CERCLA OffSite Rule check verified the Wayne Disposal facility was in
compliance for the acceptance of CERCLA generated waste.  

On November 10, 2020, EPA received the Generators Approval Notification from US Ecology.  

On November 16, 2020, ERRS and START contractors and equipment were mobilized to the Site to begin
the removal action.  Radioactive contaminated material was excavated from the culvert crossing and along
the driveway, mixed (blended), and placed into super sacks. Each super sack was barcoded, inventoried,
weighed, and scanned for gamma concentrations.  All base of excavations were scanned for gamma
concentrations to ensure removal objectives were achieved and postexcavation samples were collected and
submitted for laboratory analysis. Air monitoring was conducted by the START contractor during all
excavation operations in accordance with the sitespecific Community Air Monitoring Program.  All
excavations were backfilled in 6inch lifts and compacted with 2inch crusherrun gravel.  The shipping of
waste to the Wayne Disposal facility was initiated on November 18, 2020 and completed on November 19,
2020.   Approximately 125 tons of material were disposed of via dump trailers.   Each dump trailer and
tractor was inventoried and scanned for gamma concentrations prior to release to ensure DOT compliance. 

On November 19, 2020, all excavation, backfill, and disposal activities were completed and ERRS and
START contractor's equipment and personnel were demobilized from the Site.

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)

PRPs are being investigated by USEPA Enforcement Team

2.1.4 Progress Metrics

Total Number of Super Sacks: 81
Total Number of Loadouts via Dump Trailer: 6
Total Disposal Quantity: 125.46 tons

2.2 Planning Section
2.2.1 Anticipated Activities

In Spring 2021, EPA and contractors will mobilize to the Site to complete restoration of the lawn areas
which will include import of top soil and application and seed / fertilizer mixture.  

2.2.1.1 Planned Response Activities
Conduct final gamma scan of the culvert and driveway areas. 

2.2.1.2 Next Steps

Prepare Removal Action Report

2.2.2 Issues

None

2.3 Logistics Section
No information available at this time.

2.4 Finance Section
2.4.1 Narrative
On October 7, 2020, $150,000 was released to the ERRS contractor under Task Order# 68HE0221F0002

* Totals to Date listed below include pending costs.

Estimated Costs *

Budgeted
Total To

Date Remaining
%

Remaining

Extramural Costs

ERRS  Cleanup Contractor $150,000.00 $94,029.10 $55,970.90 37.31%

TAT/START $22,000.00 $12,849.63 $9,150.37 41.59%

Intramural Costs

Total Site Costs $172,000.00 $106,878.73 $65,121.27 37.86%

* The above accounting of expenditures is an estimate based on figures known to the OSC at the time this
report was written. The OSC does not necessarily receive specific figures on final payments made to any
contractor(s). Other financial data which the OSC must rely upon may not be entirely uptodate. The cost
accounting provided in this report does not necessarily represent an exact monetary figure which the
government may include in any claim for cost recovery.

2.5 Other Command Staff
2.5.1 Safety Officer
Peter Lisichenko, OSC, USEPA Region 2, Removal Action Section
David Kappelman, Health Physicist, USEPA Environmental Response Team

2.5.2 Liaison Officer

2.5.3 Information Officer
Mike Basile, USEPA Region 2, WNY Public Information Office

3. Participating Entities
3.1 Unified Command

3.2 Cooperating Agencies
NYS DEC
NYS DOH
Niagara County DOH
Town of Lewiston

4. Personnel On Site
OSC: 1
ERRS Contractor: 4

(Response Manager : 1) 
(Equipment Operators: 2)
(Environmental Technician: 1)

START Contractor: 1 

*All personnel have demobilized from the Site

5. Definition of Terms

Background Information on Radioactive Contamination

Concepts

Elements within the periodic table are comprised of both unstable and stable forms. Unstable elements are
known as “radionuclides,” and they give off radiation in the form of a wave (i.e., gamma radiation) or particle
(e.g., alpha radiation or beta radiation) to become more stable. The time it takes for radionuclides to become
stable can range from seconds to billions of years. Longlived radionuclides, such as Thorium and Uranium,
have always been present within the Earth’s crust and within the tissues of all living species. Material that
contains radionuclides in their natural form is known as naturally occurring radioactive material, commonly
referred to as “NORM,” which contributes to background radiation levels. Examples of NORM include sands,
clays, soils, rocks, coal, groundwater, oil and gas, as well as metal ores and nonmetal minerals.

NORM may become concentrated or exposed to the accessible environment as a result of human activities
such as manufacturing, mineral extraction, or water processing. The resulting material is known as Technically
Enhanced Radioactive Material or “TENORM.” EPA has defined “Technologically Enhanced” to mean that the
“radiological, physical, and chemical properties of the radioactive material have been concentrated or further
altered by having been processed, or beneficiated, or disturbed in a way that increases the potential for human
and/or environmental exposures.” The contamination found at the Site qualifies as TENORM.

The extraction of precious metal and/or rare earth material from ore can result in the presence of TENORM in
waste and/or product. Historically, radioactive waste at mines and mineral processing or manufacturing facilities
was often regarded as nonhazardous material and was disposed of improperly. Some facilities sold or
disposed of such waste as fill for construction projects, including the construction of roads and parking lots.
The Site is one location where contaminated waste material was used as fill.

Terminology

To evaluate land and/or buildings that are potentially contaminated with radioactive materials, a variety of
instrumentation must be used. When performing an initial scoping survey, the extent of the contamination (i.e.,
how widespread the contamination is at the Site), as well as the intensity of the radiation (i.e., which
areas/locations contribute to the greatest risk or dose) must be identified. Handheld and portable equipment
such as sodium iodide detectors, Geiger Mueller counters, proportional detectors, and/or ion chambers may be
used as field equipment to determine the extent of contamination and/or dose or exposure rates of gamma
radiation. In general, most of these pieces of equipment are used qualitatively, and resulting data is compared
to background readings to determine the extent and intensity of contamination and whether further investigation
is needed. Examples of units used for qualitative measurements include counts per minute for contamination,
μR/hr for exposure rate, or millirem per hour (mrem/hr) for dose rate measurements. 

In most cases, the equipment used to collect qualitative measurements may not provide an accurate or precise
measurement of the quantity of contamination because of less efficient detectors used, geometry effects of
instrumentation setup, and/or shorter counting time. Qualitative measurements should always be paired with
quantitative data when characterizing a site that has been contaminated with radioactive materials. Quantitative
data can be used to verify or correlate the qualitative instrumentation reading. This is commonly referred to as
“ground truthing.” To obtain quantitative measurements, air, water, sediment, soil, and/or vegetation samples are
taken from areas of known or suspected contamination and analyzed by a laboratory. The units for quantitative
measurements are pCi/g for soil samples and pCi/liter for radon samples.  For the Site cleanup, only
quantitative measurements are used to provide more definitive results and to verify cleanup has been
completed.

Risk Calculation

Remedial actions selected at sites need to meet the risk requirements of 1 x 104 to 1 x 106. Because removal
actions are distinct from the remedial program, the removal actions are not required to meet this requirement for
site cleanup. However, in recent years, EPA has encouraged removal cleanups to meet, at a minimum, the
remedial cleanup values associated with the 1 x 104 carcinogenic risk based on the reasonable maximum
exposure for an individual. To determine if contamination levels exceed the cancer risk of 1 x 104 (i.e.,
conditions present that would result in an increase of 1 additional person in 10,000 developing cancer), a risk
assessment must be performed. EPA’s PRG Calculator was created to help calculate risk versus cleanup
levels for various receptors, taking into consideration exposures from all potential pathways and through all
media (e.g., soil, groundwater, surface water, sediment, air, structures, etc.).

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.
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1. Introduction
1.1 Background

Site Number: A23N Contract Number:
D.O. Number: Action Memo Date: 9/28/2020
Response Authority: CERCLA Response Type: TimeCritical
Response Lead: EPA Incident Category: Removal Assessment
NPL Status: Non NPL Operable Unit:
Mobilization Date: 10/25/2016 Start Date: 10/25/2016
Demob Date: Completion Date:
CERCLIS ID: NYN000206697 RCRIS ID:
ERNS No.: State Notification:
FPN#: Reimbursable Account #:

1.1.1 Incident Category
Removal Assessment

1.1.2 Site Description
The Site consists of two parcels within a residential neighborhood. The residential home associated with the
Site is 738 Upper Mountain Road, Lewiston, Niagara County, New York, 14092 (Parcel #: 115.08126).  The
area of observed radioactively contaminated soil and rock is located on the property owned by Upper
Mountain Road Corp (TBBCParcel #: 115.08127). 

1.1.2.1 Location
738 Upper Mountain Road, Lewiston, NY 14092

1.1.2.2 Description of Threat
Unsecured radioactive material in a publicly accessible property.  The contaminants of concern are Thorium
232 (Th232) and Uranium238 (U238).

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The area of observed contamination is located at the entrance of the driveway that is currently utilized by
the 738 Upper Mountain Road residence, although was historically used as an access road to the vacant
property owned by TBBC. The residence is on a separate property from the area of contamination.  The 738
UMR site is bordered to the north by Upper Mountain Road, residential properties, and a further wooded
area; to the east and west by residential properties; and to the south by a wooded area.

In July 1985, members of the Radiological Survey Activities (RASA) Group at Oak Ridge National
Laboratory (ORNL) performed a radiological survey of the Site for the U.S. Department of Energy (DOE),
which documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr). The area with
these readings was approximately 10 feet wide by 59 feet in length and located along a ditch and gravel
residential driveway. The results of the survey were documented in a November 1986 report, which stated
that the gamma radiation anomaly at the Site was associated with a phosphate slag material. Biased
surface soil samples collected during the survey indicated the presence of Radium226 (Ra226), Uranium
238 (U238), and Thorium232 (Th232) at the Site. The contaminated soil and rock samples collected had
approximately equal concentrations of Ra226 and U238, which suggested to the investigators that the
rocks probably originated from a singular source. The origin of the material was unknown; the report
postulated that its source was some type of mineral extraction activity in the Niagara Falls area. The report
stated that the anomaly at the Site was not related to materials connected with the Niagara Falls Storage
Site (NFSS), including materials that were transported to NFSS.

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and the New
York State Department of Conservation (NYSDEC) on July 9, 2013, screening activities showed radiation
levels at 300 µR/hr with a handheld pressurized ion chamber. The background readings for this Site were
approximately 10 µR/hr. Surveying with the sodium iodide 2x2 scintillation detector, the highest readings
ranged from 105,000110,000 counts per minute (CPM), with the estimated background readings at the Site
being 9,000 CPM. Both elevated measurements were obtained at the end of the driveway adjacent to Upper
Mountain Road. The NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for further
assessment.

In September 2013, the EPA Region 2 PreRemedial Section (PRS) initiated a preliminary assessment (PA)
and site inspection (SI) to assess whether the Site posed a threat to human health and the environment. An
onsite reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening.
Elevated gamma readings were observed toward the end of the driveway close to the road in an
approximately 45foot by 45foot gravel area. The readings in the area of elevated gamma radiation ranged
from background levels (approximately 9,000 CPM) to greater than 300,000 CPM.

On December 12, 2013, PRS and EPA contractor (Weston Solutions, Inc.) personnel collected a total of
nine soil samples (including one environmental duplicate sample) and two slag samples from the Site. Soil
samples were also collected from two locations suspected to be outside the influence of the observed
contamination to document background conditions. At each location, soil samples were either collected
directly beneath slag material or, at locations where a radioactive layer was not present, at the equivalent
depth interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel (i.e.,
radioactive waste material mixture) rather than singular pieces of slag.

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America Laboratories for Target
Analyte List metals analyses, including Mercury; Isotopic Thorium, Isotopic Uranium, and Ra226 by alpha
spectrometry; and other radionuclides by gamma spectrometry. Analytical results indicate concentrations
of radionuclides found in the slag and soil to be higher than at background conditions.

On May 1 and 2, 2014, PRS and Weston Solutions, Inc. personnel collected radon and thoron
concentration measurements from locations on and in the vicinity of the Site. These measurements were
collected with RAD7 radon detectors at the selected locations in background areas, above the source
material, and off the source area. The radon and thoron measurements were collected at heights of one
meter above the ground surface. There were no radon or thoron concentrations that exceeded the site
specific background.

Based on the PA and SI results, a Hazardous Ranking System (HRS) score was calculated. The calculated
HRS score for the Site was less than 28.5 and, as a result, the Site did not qualify for inclusion on the NPL.
The Site was referred to the Emergency and Remedial Response Division (now known as the Superfund and
Emergency Management Division or SEMD) Removal Action Branch (RAB) for a determination as to
whether the Site warranted a CERCLA removal action.

The RAB and an EPA Region 2 risk assessor utilized the PRS data site files, which included a Pre
CERCLIS Screening Form for the Site, as well as historic city directories, Sanborn maps, and analytical
data collected for the Site, to conduct a preliminary RSE. In addition, an internet search for historic articles,
maps, and photographs was conducted, and historic aerial photographs and online Erie County property
records were reviewed. In June 2015, it was determined that conditions at the Site did not meet the
requirements of Section 300.425(b) of the National Contingency Plan for the undertaking of a CERCLA
removal action.

On September 23, 2016, RPB OSC was assigned as the lead for the Site to conduct a reassessment of the
removal eligibility with the collection of additional field data. The reassessment utilized EPA’s Preliminary
Remediation Goals (PRG) Calculator. PRG calculations were performed by EPA Environmental Response
Team (ERT) Health Physicist to determine whether the Site warranted a CERCLA removal action.

On October 25, 2016, EPA Response and Prevention Branch (RPB) and Weston Solutions, Inc. personnel
performed a gamma survey at the Site. The highest gamma reading recorded was approximately 462 µR/hr
in comparison to a background reading of approximately 10 µR/hr.

On November 18, 2016, RPB and Weston Solutions, Inc. conducted soil sampling at 738 UMR Site at
several locations on the Site.

On December 06, 2016, the soil samples collected were analyzed onsite with a HighPurity Germanium
(HPGe) Detector. Once completed, the samples were shipped to a thirdparty fixed analytical laboratory for
analysis for isotopic Uranium and isotopic Thorium by alpha spectrometry, 21 day ingrowth for Ra226, U
238 decay chain radionuclides, and Th232 decay chain radionuclides by gamma spectrometry. On
February 23, 2017, the preliminary soil sample results from the fixed analytical laboratory were received.

On August 11, 2017, RPB and Weston Solutions, Inc. conducted an indoor gamma survey of the home
located on the Site. There were no elevated gamma readings identified above background levels. A radon
specialist placed radon canisters throughout the home.

On August 18, 2017, the radon laboratory results were received indicating that radon levels in the building
tested were below the EPA action level of 4.0 pCi/L. Mitigation was not recommended under the existing
conditions.

2. Current Activities
2.1 Operations Section

2.1.1 Narrative

For actions prior to January 2020, reference Pollution Reports #1 through 9.

2.1.2 Response Actions to Date
In January 2020, Peter Lisichenko (USEPA, Region 2, Superfund and Emergency Management Division,
Removal Action Branch) was assigned as the new OSC for the 738 Upper Mountain Road Site.  Shortly
thereafter, a new Site Health Physicist and a new Site Risk Assessor were assigned.  

In March 2020, a new Removal Site Evaluation (RSE) was completed and determined that the Site was
removal eligible. Radionuclides of concern include Uranium238 (U238) and Thorium232 (Th232).   

On September 28, 2020, an action memorandum was signed by the Region 2 Superfund and Emergency
Management Division Director for the removal and safe disposal of radioactive material at the Site in
accordance with the RSE.  A task order was assigned to the ERRS contractor to begin premobilization
activities including the development of RFQs for waste transportation and disposal and equipment rentals.  

In October 2020, the transportation and disposal RFQ was awarded to Wayne Disposal Inc. (US Ecology) in
Belleville, Michigan. 

On November 3, 2020, a CERCLA OffSite Rule check verified the Wayne Disposal facility was in
compliance for the acceptance of CERCLA generated waste.  

On November 10, 2020, EPA received the Generators Approval Notification from US Ecology.  

On November 16, 2020, ERRS and START contractors and equipment were mobilized to the Site to begin
the removal action.  Radioactive contaminated material was excavated from the culvert crossing and along
the driveway, mixed (blended), and placed into super sacks. Each super sack was barcoded, inventoried,
weighed, and scanned for gamma concentrations.  All base of excavations were scanned for gamma
concentrations to ensure removal objectives were achieved and postexcavation samples were collected and
submitted for laboratory analysis. Air monitoring was conducted by the START contractor during all
excavation operations in accordance with the sitespecific Community Air Monitoring Program.  All
excavations were backfilled in 6inch lifts and compacted with 2inch crusherrun gravel.  The shipping of
waste to the Wayne Disposal facility was initiated on November 18, 2020 and completed on November 19,
2020.   Approximately 125 tons of material were disposed of via dump trailers.   Each dump trailer and
tractor was inventoried and scanned for gamma concentrations prior to release to ensure DOT compliance. 

On November 19, 2020, all excavation, backfill, and disposal activities were completed and ERRS and
START contractor's equipment and personnel were demobilized from the Site.

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)

PRPs are being investigated by USEPA Enforcement Team

2.1.4 Progress Metrics

Total Number of Super Sacks: 81
Total Number of Loadouts via Dump Trailer: 6
Total Disposal Quantity: 125.46 tons

2.2 Planning Section
2.2.1 Anticipated Activities

In Spring 2021, EPA and contractors will mobilize to the Site to complete restoration of the lawn areas
which will include import of top soil and application and seed / fertilizer mixture.  

2.2.1.1 Planned Response Activities
Conduct final gamma scan of the culvert and driveway areas. 

2.2.1.2 Next Steps

Prepare Removal Action Report

2.2.2 Issues

None

2.3 Logistics Section
No information available at this time.

2.4 Finance Section
2.4.1 Narrative
On October 7, 2020, $150,000 was released to the ERRS contractor under Task Order# 68HE0221F0002

* Totals to Date listed below include pending costs.

Estimated Costs *

Budgeted
Total To

Date Remaining
%

Remaining

Extramural Costs

ERRS  Cleanup Contractor $150,000.00 $94,029.10 $55,970.90 37.31%

TAT/START $22,000.00 $12,849.63 $9,150.37 41.59%

Intramural Costs

Total Site Costs $172,000.00 $106,878.73 $65,121.27 37.86%

* The above accounting of expenditures is an estimate based on figures known to the OSC at the time this
report was written. The OSC does not necessarily receive specific figures on final payments made to any
contractor(s). Other financial data which the OSC must rely upon may not be entirely uptodate. The cost
accounting provided in this report does not necessarily represent an exact monetary figure which the
government may include in any claim for cost recovery.

2.5 Other Command Staff
2.5.1 Safety Officer
Peter Lisichenko, OSC, USEPA Region 2, Removal Action Section
David Kappelman, Health Physicist, USEPA Environmental Response Team

2.5.2 Liaison Officer

2.5.3 Information Officer
Mike Basile, USEPA Region 2, WNY Public Information Office

3. Participating Entities
3.1 Unified Command

3.2 Cooperating Agencies
NYS DEC
NYS DOH
Niagara County DOH
Town of Lewiston

4. Personnel On Site
OSC: 1
ERRS Contractor: 4

(Response Manager : 1) 
(Equipment Operators: 2)
(Environmental Technician: 1)

START Contractor: 1 

*All personnel have demobilized from the Site

5. Definition of Terms

Background Information on Radioactive Contamination

Concepts

Elements within the periodic table are comprised of both unstable and stable forms. Unstable elements are
known as “radionuclides,” and they give off radiation in the form of a wave (i.e., gamma radiation) or particle
(e.g., alpha radiation or beta radiation) to become more stable. The time it takes for radionuclides to become
stable can range from seconds to billions of years. Longlived radionuclides, such as Thorium and Uranium,
have always been present within the Earth’s crust and within the tissues of all living species. Material that
contains radionuclides in their natural form is known as naturally occurring radioactive material, commonly
referred to as “NORM,” which contributes to background radiation levels. Examples of NORM include sands,
clays, soils, rocks, coal, groundwater, oil and gas, as well as metal ores and nonmetal minerals.

NORM may become concentrated or exposed to the accessible environment as a result of human activities
such as manufacturing, mineral extraction, or water processing. The resulting material is known as Technically
Enhanced Radioactive Material or “TENORM.” EPA has defined “Technologically Enhanced” to mean that the
“radiological, physical, and chemical properties of the radioactive material have been concentrated or further
altered by having been processed, or beneficiated, or disturbed in a way that increases the potential for human
and/or environmental exposures.” The contamination found at the Site qualifies as TENORM.

The extraction of precious metal and/or rare earth material from ore can result in the presence of TENORM in
waste and/or product. Historically, radioactive waste at mines and mineral processing or manufacturing facilities
was often regarded as nonhazardous material and was disposed of improperly. Some facilities sold or
disposed of such waste as fill for construction projects, including the construction of roads and parking lots.
The Site is one location where contaminated waste material was used as fill.

Terminology

To evaluate land and/or buildings that are potentially contaminated with radioactive materials, a variety of
instrumentation must be used. When performing an initial scoping survey, the extent of the contamination (i.e.,
how widespread the contamination is at the Site), as well as the intensity of the radiation (i.e., which
areas/locations contribute to the greatest risk or dose) must be identified. Handheld and portable equipment
such as sodium iodide detectors, Geiger Mueller counters, proportional detectors, and/or ion chambers may be
used as field equipment to determine the extent of contamination and/or dose or exposure rates of gamma
radiation. In general, most of these pieces of equipment are used qualitatively, and resulting data is compared
to background readings to determine the extent and intensity of contamination and whether further investigation
is needed. Examples of units used for qualitative measurements include counts per minute for contamination,
μR/hr for exposure rate, or millirem per hour (mrem/hr) for dose rate measurements. 

In most cases, the equipment used to collect qualitative measurements may not provide an accurate or precise
measurement of the quantity of contamination because of less efficient detectors used, geometry effects of
instrumentation setup, and/or shorter counting time. Qualitative measurements should always be paired with
quantitative data when characterizing a site that has been contaminated with radioactive materials. Quantitative
data can be used to verify or correlate the qualitative instrumentation reading. This is commonly referred to as
“ground truthing.” To obtain quantitative measurements, air, water, sediment, soil, and/or vegetation samples are
taken from areas of known or suspected contamination and analyzed by a laboratory. The units for quantitative
measurements are pCi/g for soil samples and pCi/liter for radon samples.  For the Site cleanup, only
quantitative measurements are used to provide more definitive results and to verify cleanup has been
completed.

Risk Calculation

Remedial actions selected at sites need to meet the risk requirements of 1 x 104 to 1 x 106. Because removal
actions are distinct from the remedial program, the removal actions are not required to meet this requirement for
site cleanup. However, in recent years, EPA has encouraged removal cleanups to meet, at a minimum, the
remedial cleanup values associated with the 1 x 104 carcinogenic risk based on the reasonable maximum
exposure for an individual. To determine if contamination levels exceed the cancer risk of 1 x 104 (i.e.,
conditions present that would result in an increase of 1 additional person in 10,000 developing cancer), a risk
assessment must be performed. EPA’s PRG Calculator was created to help calculate risk versus cleanup
levels for various receptors, taking into consideration exposures from all potential pathways and through all
media (e.g., soil, groundwater, surface water, sediment, air, structures, etc.).

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.
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1. Introduction
1.1 Background

Site Number: A23N Contract Number:
D.O. Number: Action Memo Date: 9/28/2020
Response Authority: CERCLA Response Type: TimeCritical
Response Lead: EPA Incident Category: Removal Assessment
NPL Status: Non NPL Operable Unit:
Mobilization Date: 10/25/2016 Start Date: 10/25/2016
Demob Date: Completion Date:
CERCLIS ID: NYN000206697 RCRIS ID:
ERNS No.: State Notification:
FPN#: Reimbursable Account #:

1.1.1 Incident Category
Removal Assessment

1.1.2 Site Description
The Site consists of two parcels within a residential neighborhood. The residential home associated with the
Site is 738 Upper Mountain Road, Lewiston, Niagara County, New York, 14092 (Parcel #: 115.08126).  The
area of observed radioactively contaminated soil and rock is located on the property owned by Upper
Mountain Road Corp (TBBCParcel #: 115.08127). 

1.1.2.1 Location
738 Upper Mountain Road, Lewiston, NY 14092

1.1.2.2 Description of Threat
Unsecured radioactive material in a publicly accessible property.  The contaminants of concern are Thorium
232 (Th232) and Uranium238 (U238).

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The area of observed contamination is located at the entrance of the driveway that is currently utilized by
the 738 Upper Mountain Road residence, although was historically used as an access road to the vacant
property owned by TBBC. The residence is on a separate property from the area of contamination.  The 738
UMR site is bordered to the north by Upper Mountain Road, residential properties, and a further wooded
area; to the east and west by residential properties; and to the south by a wooded area.

In July 1985, members of the Radiological Survey Activities (RASA) Group at Oak Ridge National
Laboratory (ORNL) performed a radiological survey of the Site for the U.S. Department of Energy (DOE),
which documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr). The area with
these readings was approximately 10 feet wide by 59 feet in length and located along a ditch and gravel
residential driveway. The results of the survey were documented in a November 1986 report, which stated
that the gamma radiation anomaly at the Site was associated with a phosphate slag material. Biased
surface soil samples collected during the survey indicated the presence of Radium226 (Ra226), Uranium
238 (U238), and Thorium232 (Th232) at the Site. The contaminated soil and rock samples collected had
approximately equal concentrations of Ra226 and U238, which suggested to the investigators that the
rocks probably originated from a singular source. The origin of the material was unknown; the report
postulated that its source was some type of mineral extraction activity in the Niagara Falls area. The report
stated that the anomaly at the Site was not related to materials connected with the Niagara Falls Storage
Site (NFSS), including materials that were transported to NFSS.

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and the New
York State Department of Conservation (NYSDEC) on July 9, 2013, screening activities showed radiation
levels at 300 µR/hr with a handheld pressurized ion chamber. The background readings for this Site were
approximately 10 µR/hr. Surveying with the sodium iodide 2x2 scintillation detector, the highest readings
ranged from 105,000110,000 counts per minute (CPM), with the estimated background readings at the Site
being 9,000 CPM. Both elevated measurements were obtained at the end of the driveway adjacent to Upper
Mountain Road. The NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for further
assessment.

In September 2013, the EPA Region 2 PreRemedial Section (PRS) initiated a preliminary assessment (PA)
and site inspection (SI) to assess whether the Site posed a threat to human health and the environment. An
onsite reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening.
Elevated gamma readings were observed toward the end of the driveway close to the road in an
approximately 45foot by 45foot gravel area. The readings in the area of elevated gamma radiation ranged
from background levels (approximately 9,000 CPM) to greater than 300,000 CPM.

On December 12, 2013, PRS and EPA contractor (Weston Solutions, Inc.) personnel collected a total of
nine soil samples (including one environmental duplicate sample) and two slag samples from the Site. Soil
samples were also collected from two locations suspected to be outside the influence of the observed
contamination to document background conditions. At each location, soil samples were either collected
directly beneath slag material or, at locations where a radioactive layer was not present, at the equivalent
depth interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel (i.e.,
radioactive waste material mixture) rather than singular pieces of slag.

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America Laboratories for Target
Analyte List metals analyses, including Mercury; Isotopic Thorium, Isotopic Uranium, and Ra226 by alpha
spectrometry; and other radionuclides by gamma spectrometry. Analytical results indicate concentrations
of radionuclides found in the slag and soil to be higher than at background conditions.

On May 1 and 2, 2014, PRS and Weston Solutions, Inc. personnel collected radon and thoron
concentration measurements from locations on and in the vicinity of the Site. These measurements were
collected with RAD7 radon detectors at the selected locations in background areas, above the source
material, and off the source area. The radon and thoron measurements were collected at heights of one
meter above the ground surface. There were no radon or thoron concentrations that exceeded the site
specific background.

Based on the PA and SI results, a Hazardous Ranking System (HRS) score was calculated. The calculated
HRS score for the Site was less than 28.5 and, as a result, the Site did not qualify for inclusion on the NPL.
The Site was referred to the Emergency and Remedial Response Division (now known as the Superfund and
Emergency Management Division or SEMD) Removal Action Branch (RAB) for a determination as to
whether the Site warranted a CERCLA removal action.

The RAB and an EPA Region 2 risk assessor utilized the PRS data site files, which included a Pre
CERCLIS Screening Form for the Site, as well as historic city directories, Sanborn maps, and analytical
data collected for the Site, to conduct a preliminary RSE. In addition, an internet search for historic articles,
maps, and photographs was conducted, and historic aerial photographs and online Erie County property
records were reviewed. In June 2015, it was determined that conditions at the Site did not meet the
requirements of Section 300.425(b) of the National Contingency Plan for the undertaking of a CERCLA
removal action.

On September 23, 2016, RPB OSC was assigned as the lead for the Site to conduct a reassessment of the
removal eligibility with the collection of additional field data. The reassessment utilized EPA’s Preliminary
Remediation Goals (PRG) Calculator. PRG calculations were performed by EPA Environmental Response
Team (ERT) Health Physicist to determine whether the Site warranted a CERCLA removal action.

On October 25, 2016, EPA Response and Prevention Branch (RPB) and Weston Solutions, Inc. personnel
performed a gamma survey at the Site. The highest gamma reading recorded was approximately 462 µR/hr
in comparison to a background reading of approximately 10 µR/hr.

On November 18, 2016, RPB and Weston Solutions, Inc. conducted soil sampling at 738 UMR Site at
several locations on the Site.

On December 06, 2016, the soil samples collected were analyzed onsite with a HighPurity Germanium
(HPGe) Detector. Once completed, the samples were shipped to a thirdparty fixed analytical laboratory for
analysis for isotopic Uranium and isotopic Thorium by alpha spectrometry, 21 day ingrowth for Ra226, U
238 decay chain radionuclides, and Th232 decay chain radionuclides by gamma spectrometry. On
February 23, 2017, the preliminary soil sample results from the fixed analytical laboratory were received.

On August 11, 2017, RPB and Weston Solutions, Inc. conducted an indoor gamma survey of the home
located on the Site. There were no elevated gamma readings identified above background levels. A radon
specialist placed radon canisters throughout the home.

On August 18, 2017, the radon laboratory results were received indicating that radon levels in the building
tested were below the EPA action level of 4.0 pCi/L. Mitigation was not recommended under the existing
conditions.

2. Current Activities
2.1 Operations Section

2.1.1 Narrative

For actions prior to January 2020, reference Pollution Reports #1 through 9.

2.1.2 Response Actions to Date
In January 2020, Peter Lisichenko (USEPA, Region 2, Superfund and Emergency Management Division,
Removal Action Branch) was assigned as the new OSC for the 738 Upper Mountain Road Site.  Shortly
thereafter, a new Site Health Physicist and a new Site Risk Assessor were assigned.  

In March 2020, a new Removal Site Evaluation (RSE) was completed and determined that the Site was
removal eligible. Radionuclides of concern include Uranium238 (U238) and Thorium232 (Th232).   

On September 28, 2020, an action memorandum was signed by the Region 2 Superfund and Emergency
Management Division Director for the removal and safe disposal of radioactive material at the Site in
accordance with the RSE.  A task order was assigned to the ERRS contractor to begin premobilization
activities including the development of RFQs for waste transportation and disposal and equipment rentals.  

In October 2020, the transportation and disposal RFQ was awarded to Wayne Disposal Inc. (US Ecology) in
Belleville, Michigan. 

On November 3, 2020, a CERCLA OffSite Rule check verified the Wayne Disposal facility was in
compliance for the acceptance of CERCLA generated waste.  

On November 10, 2020, EPA received the Generators Approval Notification from US Ecology.  

On November 16, 2020, ERRS and START contractors and equipment were mobilized to the Site to begin
the removal action.  Radioactive contaminated material was excavated from the culvert crossing and along
the driveway, mixed (blended), and placed into super sacks. Each super sack was barcoded, inventoried,
weighed, and scanned for gamma concentrations.  All base of excavations were scanned for gamma
concentrations to ensure removal objectives were achieved and postexcavation samples were collected and
submitted for laboratory analysis. Air monitoring was conducted by the START contractor during all
excavation operations in accordance with the sitespecific Community Air Monitoring Program.  All
excavations were backfilled in 6inch lifts and compacted with 2inch crusherrun gravel.  The shipping of
waste to the Wayne Disposal facility was initiated on November 18, 2020 and completed on November 19,
2020.   Approximately 125 tons of material were disposed of via dump trailers.   Each dump trailer and
tractor was inventoried and scanned for gamma concentrations prior to release to ensure DOT compliance. 

On November 19, 2020, all excavation, backfill, and disposal activities were completed and ERRS and
START contractor's equipment and personnel were demobilized from the Site.

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)

PRPs are being investigated by USEPA Enforcement Team

2.1.4 Progress Metrics

Total Number of Super Sacks: 81
Total Number of Loadouts via Dump Trailer: 6
Total Disposal Quantity: 125.46 tons

2.2 Planning Section
2.2.1 Anticipated Activities

In Spring 2021, EPA and contractors will mobilize to the Site to complete restoration of the lawn areas
which will include import of top soil and application and seed / fertilizer mixture.  

2.2.1.1 Planned Response Activities
Conduct final gamma scan of the culvert and driveway areas. 

2.2.1.2 Next Steps

Prepare Removal Action Report

2.2.2 Issues

None

2.3 Logistics Section
No information available at this time.

2.4 Finance Section
2.4.1 Narrative
On October 7, 2020, $150,000 was released to the ERRS contractor under Task Order# 68HE0221F0002

* Totals to Date listed below include pending costs.

Estimated Costs *

Budgeted
Total To

Date Remaining
%

Remaining

Extramural Costs

ERRS  Cleanup Contractor $150,000.00 $94,029.10 $55,970.90 37.31%

TAT/START $22,000.00 $12,849.63 $9,150.37 41.59%

Intramural Costs

Total Site Costs $172,000.00 $106,878.73 $65,121.27 37.86%

* The above accounting of expenditures is an estimate based on figures known to the OSC at the time this
report was written. The OSC does not necessarily receive specific figures on final payments made to any
contractor(s). Other financial data which the OSC must rely upon may not be entirely uptodate. The cost
accounting provided in this report does not necessarily represent an exact monetary figure which the
government may include in any claim for cost recovery.

2.5 Other Command Staff
2.5.1 Safety Officer
Peter Lisichenko, OSC, USEPA Region 2, Removal Action Section
David Kappelman, Health Physicist, USEPA Environmental Response Team

2.5.2 Liaison Officer

2.5.3 Information Officer
Mike Basile, USEPA Region 2, WNY Public Information Office

3. Participating Entities
3.1 Unified Command

3.2 Cooperating Agencies
NYS DEC
NYS DOH
Niagara County DOH
Town of Lewiston

4. Personnel On Site
OSC: 1
ERRS Contractor: 4

(Response Manager : 1) 
(Equipment Operators: 2)
(Environmental Technician: 1)

START Contractor: 1 

*All personnel have demobilized from the Site

5. Definition of Terms

Background Information on Radioactive Contamination

Concepts

Elements within the periodic table are comprised of both unstable and stable forms. Unstable elements are
known as “radionuclides,” and they give off radiation in the form of a wave (i.e., gamma radiation) or particle
(e.g., alpha radiation or beta radiation) to become more stable. The time it takes for radionuclides to become
stable can range from seconds to billions of years. Longlived radionuclides, such as Thorium and Uranium,
have always been present within the Earth’s crust and within the tissues of all living species. Material that
contains radionuclides in their natural form is known as naturally occurring radioactive material, commonly
referred to as “NORM,” which contributes to background radiation levels. Examples of NORM include sands,
clays, soils, rocks, coal, groundwater, oil and gas, as well as metal ores and nonmetal minerals.

NORM may become concentrated or exposed to the accessible environment as a result of human activities
such as manufacturing, mineral extraction, or water processing. The resulting material is known as Technically
Enhanced Radioactive Material or “TENORM.” EPA has defined “Technologically Enhanced” to mean that the
“radiological, physical, and chemical properties of the radioactive material have been concentrated or further
altered by having been processed, or beneficiated, or disturbed in a way that increases the potential for human
and/or environmental exposures.” The contamination found at the Site qualifies as TENORM.

The extraction of precious metal and/or rare earth material from ore can result in the presence of TENORM in
waste and/or product. Historically, radioactive waste at mines and mineral processing or manufacturing facilities
was often regarded as nonhazardous material and was disposed of improperly. Some facilities sold or
disposed of such waste as fill for construction projects, including the construction of roads and parking lots.
The Site is one location where contaminated waste material was used as fill.

Terminology

To evaluate land and/or buildings that are potentially contaminated with radioactive materials, a variety of
instrumentation must be used. When performing an initial scoping survey, the extent of the contamination (i.e.,
how widespread the contamination is at the Site), as well as the intensity of the radiation (i.e., which
areas/locations contribute to the greatest risk or dose) must be identified. Handheld and portable equipment
such as sodium iodide detectors, Geiger Mueller counters, proportional detectors, and/or ion chambers may be
used as field equipment to determine the extent of contamination and/or dose or exposure rates of gamma
radiation. In general, most of these pieces of equipment are used qualitatively, and resulting data is compared
to background readings to determine the extent and intensity of contamination and whether further investigation
is needed. Examples of units used for qualitative measurements include counts per minute for contamination,
μR/hr for exposure rate, or millirem per hour (mrem/hr) for dose rate measurements. 

In most cases, the equipment used to collect qualitative measurements may not provide an accurate or precise
measurement of the quantity of contamination because of less efficient detectors used, geometry effects of
instrumentation setup, and/or shorter counting time. Qualitative measurements should always be paired with
quantitative data when characterizing a site that has been contaminated with radioactive materials. Quantitative
data can be used to verify or correlate the qualitative instrumentation reading. This is commonly referred to as
“ground truthing.” To obtain quantitative measurements, air, water, sediment, soil, and/or vegetation samples are
taken from areas of known or suspected contamination and analyzed by a laboratory. The units for quantitative
measurements are pCi/g for soil samples and pCi/liter for radon samples.  For the Site cleanup, only
quantitative measurements are used to provide more definitive results and to verify cleanup has been
completed.

Risk Calculation

Remedial actions selected at sites need to meet the risk requirements of 1 x 104 to 1 x 106. Because removal
actions are distinct from the remedial program, the removal actions are not required to meet this requirement for
site cleanup. However, in recent years, EPA has encouraged removal cleanups to meet, at a minimum, the
remedial cleanup values associated with the 1 x 104 carcinogenic risk based on the reasonable maximum
exposure for an individual. To determine if contamination levels exceed the cancer risk of 1 x 104 (i.e.,
conditions present that would result in an increase of 1 additional person in 10,000 developing cancer), a risk
assessment must be performed. EPA’s PRG Calculator was created to help calculate risk versus cleanup
levels for various receptors, taking into consideration exposures from all potential pathways and through all
media (e.g., soil, groundwater, surface water, sediment, air, structures, etc.).

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.
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1. Introduction
1.1 Background

Site Number: A23N Contract Number:
D.O. Number: Action Memo Date: 9/28/2020
Response Authority: CERCLA Response Type: TimeCritical
Response Lead: EPA Incident Category: Removal Assessment
NPL Status: Non NPL Operable Unit:
Mobilization Date: 10/25/2016 Start Date: 10/25/2016
Demob Date: Completion Date:
CERCLIS ID: NYN000206697 RCRIS ID:
ERNS No.: State Notification:
FPN#: Reimbursable Account #:

1.1.1 Incident Category
Removal Assessment

1.1.2 Site Description
The Site consists of two parcels within a residential neighborhood. The residential home associated with the
Site is 738 Upper Mountain Road, Lewiston, Niagara County, New York, 14092 (Parcel #: 115.08126).  The
area of observed radioactively contaminated soil and rock is located on the property owned by Upper
Mountain Road Corp (TBBCParcel #: 115.08127). 

1.1.2.1 Location
738 Upper Mountain Road, Lewiston, NY 14092

1.1.2.2 Description of Threat
Unsecured radioactive material in a publicly accessible property.  The contaminants of concern are Thorium
232 (Th232) and Uranium238 (U238).

1.1.3 Preliminary Removal Assessment/Removal Site Inspection Results

The area of observed contamination is located at the entrance of the driveway that is currently utilized by
the 738 Upper Mountain Road residence, although was historically used as an access road to the vacant
property owned by TBBC. The residence is on a separate property from the area of contamination.  The 738
UMR site is bordered to the north by Upper Mountain Road, residential properties, and a further wooded
area; to the east and west by residential properties; and to the south by a wooded area.

In July 1985, members of the Radiological Survey Activities (RASA) Group at Oak Ridge National
Laboratory (ORNL) performed a radiological survey of the Site for the U.S. Department of Energy (DOE),
which documented a maximum gamma exposure rate of 710 microroentgens per hour (μR/hr). The area with
these readings was approximately 10 feet wide by 59 feet in length and located along a ditch and gravel
residential driveway. The results of the survey were documented in a November 1986 report, which stated
that the gamma radiation anomaly at the Site was associated with a phosphate slag material. Biased
surface soil samples collected during the survey indicated the presence of Radium226 (Ra226), Uranium
238 (U238), and Thorium232 (Th232) at the Site. The contaminated soil and rock samples collected had
approximately equal concentrations of Ra226 and U238, which suggested to the investigators that the
rocks probably originated from a singular source. The origin of the material was unknown; the report
postulated that its source was some type of mineral extraction activity in the Niagara Falls area. The report
stated that the anomaly at the Site was not related to materials connected with the Niagara Falls Storage
Site (NFSS), including materials that were transported to NFSS.

During a reconnaissance performed by the New York State Department of Health (NYSDOH) and the New
York State Department of Conservation (NYSDEC) on July 9, 2013, screening activities showed radiation
levels at 300 µR/hr with a handheld pressurized ion chamber. The background readings for this Site were
approximately 10 µR/hr. Surveying with the sodium iodide 2x2 scintillation detector, the highest readings
ranged from 105,000110,000 counts per minute (CPM), with the estimated background readings at the Site
being 9,000 CPM. Both elevated measurements were obtained at the end of the driveway adjacent to Upper
Mountain Road. The NYSDEC and NYSDOH referred the Site to EPA on July 21, 2013 for further
assessment.

In September 2013, the EPA Region 2 PreRemedial Section (PRS) initiated a preliminary assessment (PA)
and site inspection (SI) to assess whether the Site posed a threat to human health and the environment. An
onsite reconnaissance was conducted on September 10, 2013 to perform a gamma radiation screening.
Elevated gamma readings were observed toward the end of the driveway close to the road in an
approximately 45foot by 45foot gravel area. The readings in the area of elevated gamma radiation ranged
from background levels (approximately 9,000 CPM) to greater than 300,000 CPM.

On December 12, 2013, PRS and EPA contractor (Weston Solutions, Inc.) personnel collected a total of
nine soil samples (including one environmental duplicate sample) and two slag samples from the Site. Soil
samples were also collected from two locations suspected to be outside the influence of the observed
contamination to document background conditions. At each location, soil samples were either collected
directly beneath slag material or, at locations where a radioactive layer was not present, at the equivalent
depth interval. The slag samples consisted of pulverized silty sand with rocks, cobbles, and gravel (i.e.,
radioactive waste material mixture) rather than singular pieces of slag.

The soil, slag, and aqueous rinsate blank samples were analyzed by Test America Laboratories for Target
Analyte List metals analyses, including Mercury; Isotopic Thorium, Isotopic Uranium, and Ra226 by alpha
spectrometry; and other radionuclides by gamma spectrometry. Analytical results indicate concentrations
of radionuclides found in the slag and soil to be higher than at background conditions.

On May 1 and 2, 2014, PRS and Weston Solutions, Inc. personnel collected radon and thoron
concentration measurements from locations on and in the vicinity of the Site. These measurements were
collected with RAD7 radon detectors at the selected locations in background areas, above the source
material, and off the source area. The radon and thoron measurements were collected at heights of one
meter above the ground surface. There were no radon or thoron concentrations that exceeded the site
specific background.

Based on the PA and SI results, a Hazardous Ranking System (HRS) score was calculated. The calculated
HRS score for the Site was less than 28.5 and, as a result, the Site did not qualify for inclusion on the NPL.
The Site was referred to the Emergency and Remedial Response Division (now known as the Superfund and
Emergency Management Division or SEMD) Removal Action Branch (RAB) for a determination as to
whether the Site warranted a CERCLA removal action.

The RAB and an EPA Region 2 risk assessor utilized the PRS data site files, which included a Pre
CERCLIS Screening Form for the Site, as well as historic city directories, Sanborn maps, and analytical
data collected for the Site, to conduct a preliminary RSE. In addition, an internet search for historic articles,
maps, and photographs was conducted, and historic aerial photographs and online Erie County property
records were reviewed. In June 2015, it was determined that conditions at the Site did not meet the
requirements of Section 300.425(b) of the National Contingency Plan for the undertaking of a CERCLA
removal action.

On September 23, 2016, RPB OSC was assigned as the lead for the Site to conduct a reassessment of the
removal eligibility with the collection of additional field data. The reassessment utilized EPA’s Preliminary
Remediation Goals (PRG) Calculator. PRG calculations were performed by EPA Environmental Response
Team (ERT) Health Physicist to determine whether the Site warranted a CERCLA removal action.

On October 25, 2016, EPA Response and Prevention Branch (RPB) and Weston Solutions, Inc. personnel
performed a gamma survey at the Site. The highest gamma reading recorded was approximately 462 µR/hr
in comparison to a background reading of approximately 10 µR/hr.

On November 18, 2016, RPB and Weston Solutions, Inc. conducted soil sampling at 738 UMR Site at
several locations on the Site.

On December 06, 2016, the soil samples collected were analyzed onsite with a HighPurity Germanium
(HPGe) Detector. Once completed, the samples were shipped to a thirdparty fixed analytical laboratory for
analysis for isotopic Uranium and isotopic Thorium by alpha spectrometry, 21 day ingrowth for Ra226, U
238 decay chain radionuclides, and Th232 decay chain radionuclides by gamma spectrometry. On
February 23, 2017, the preliminary soil sample results from the fixed analytical laboratory were received.

On August 11, 2017, RPB and Weston Solutions, Inc. conducted an indoor gamma survey of the home
located on the Site. There were no elevated gamma readings identified above background levels. A radon
specialist placed radon canisters throughout the home.

On August 18, 2017, the radon laboratory results were received indicating that radon levels in the building
tested were below the EPA action level of 4.0 pCi/L. Mitigation was not recommended under the existing
conditions.

2. Current Activities
2.1 Operations Section

2.1.1 Narrative

For actions prior to January 2020, reference Pollution Reports #1 through 9.

2.1.2 Response Actions to Date
In January 2020, Peter Lisichenko (USEPA, Region 2, Superfund and Emergency Management Division,
Removal Action Branch) was assigned as the new OSC for the 738 Upper Mountain Road Site.  Shortly
thereafter, a new Site Health Physicist and a new Site Risk Assessor were assigned.  

In March 2020, a new Removal Site Evaluation (RSE) was completed and determined that the Site was
removal eligible. Radionuclides of concern include Uranium238 (U238) and Thorium232 (Th232).   

On September 28, 2020, an action memorandum was signed by the Region 2 Superfund and Emergency
Management Division Director for the removal and safe disposal of radioactive material at the Site in
accordance with the RSE.  A task order was assigned to the ERRS contractor to begin premobilization
activities including the development of RFQs for waste transportation and disposal and equipment rentals.  

In October 2020, the transportation and disposal RFQ was awarded to Wayne Disposal Inc. (US Ecology) in
Belleville, Michigan. 

On November 3, 2020, a CERCLA OffSite Rule check verified the Wayne Disposal facility was in
compliance for the acceptance of CERCLA generated waste.  

On November 10, 2020, EPA received the Generators Approval Notification from US Ecology.  

On November 16, 2020, ERRS and START contractors and equipment were mobilized to the Site to begin
the removal action.  Radioactive contaminated material was excavated from the culvert crossing and along
the driveway, mixed (blended), and placed into super sacks. Each super sack was barcoded, inventoried,
weighed, and scanned for gamma concentrations.  All base of excavations were scanned for gamma
concentrations to ensure removal objectives were achieved and postexcavation samples were collected and
submitted for laboratory analysis. Air monitoring was conducted by the START contractor during all
excavation operations in accordance with the sitespecific Community Air Monitoring Program.  All
excavations were backfilled in 6inch lifts and compacted with 2inch crusherrun gravel.  The shipping of
waste to the Wayne Disposal facility was initiated on November 18, 2020 and completed on November 19,
2020.   Approximately 125 tons of material were disposed of via dump trailers.   Each dump trailer and
tractor was inventoried and scanned for gamma concentrations prior to release to ensure DOT compliance. 

On November 19, 2020, all excavation, backfill, and disposal activities were completed and ERRS and
START contractor's equipment and personnel were demobilized from the Site.

2.1.3 Enforcement Activities, Identity of Potentially Responsible Parties (PRPs)

PRPs are being investigated by USEPA Enforcement Team

2.1.4 Progress Metrics

Total Number of Super Sacks: 81
Total Number of Loadouts via Dump Trailer: 6
Total Disposal Quantity: 125.46 tons

2.2 Planning Section
2.2.1 Anticipated Activities

In Spring 2021, EPA and contractors will mobilize to the Site to complete restoration of the lawn areas
which will include import of top soil and application and seed / fertilizer mixture.  

2.2.1.1 Planned Response Activities
Conduct final gamma scan of the culvert and driveway areas. 

2.2.1.2 Next Steps

Prepare Removal Action Report

2.2.2 Issues

None

2.3 Logistics Section
No information available at this time.

2.4 Finance Section
2.4.1 Narrative
On October 7, 2020, $150,000 was released to the ERRS contractor under Task Order# 68HE0221F0002

* Totals to Date listed below include pending costs.

Estimated Costs *

Budgeted
Total To

Date Remaining
%

Remaining

Extramural Costs

ERRS  Cleanup Contractor $150,000.00 $94,029.10 $55,970.90 37.31%

TAT/START $22,000.00 $12,849.63 $9,150.37 41.59%

Intramural Costs

Total Site Costs $172,000.00 $106,878.73 $65,121.27 37.86%

* The above accounting of expenditures is an estimate based on figures known to the OSC at the time this
report was written. The OSC does not necessarily receive specific figures on final payments made to any
contractor(s). Other financial data which the OSC must rely upon may not be entirely uptodate. The cost
accounting provided in this report does not necessarily represent an exact monetary figure which the
government may include in any claim for cost recovery.

2.5 Other Command Staff
2.5.1 Safety Officer
Peter Lisichenko, OSC, USEPA Region 2, Removal Action Section
David Kappelman, Health Physicist, USEPA Environmental Response Team

2.5.2 Liaison Officer

2.5.3 Information Officer
Mike Basile, USEPA Region 2, WNY Public Information Office

3. Participating Entities
3.1 Unified Command

3.2 Cooperating Agencies
NYS DEC
NYS DOH
Niagara County DOH
Town of Lewiston

4. Personnel On Site
OSC: 1
ERRS Contractor: 4

(Response Manager : 1) 
(Equipment Operators: 2)
(Environmental Technician: 1)

START Contractor: 1 

*All personnel have demobilized from the Site

5. Definition of Terms

Background Information on Radioactive Contamination

Concepts

Elements within the periodic table are comprised of both unstable and stable forms. Unstable elements are
known as “radionuclides,” and they give off radiation in the form of a wave (i.e., gamma radiation) or particle
(e.g., alpha radiation or beta radiation) to become more stable. The time it takes for radionuclides to become
stable can range from seconds to billions of years. Longlived radionuclides, such as Thorium and Uranium,
have always been present within the Earth’s crust and within the tissues of all living species. Material that
contains radionuclides in their natural form is known as naturally occurring radioactive material, commonly
referred to as “NORM,” which contributes to background radiation levels. Examples of NORM include sands,
clays, soils, rocks, coal, groundwater, oil and gas, as well as metal ores and nonmetal minerals.

NORM may become concentrated or exposed to the accessible environment as a result of human activities
such as manufacturing, mineral extraction, or water processing. The resulting material is known as Technically
Enhanced Radioactive Material or “TENORM.” EPA has defined “Technologically Enhanced” to mean that the
“radiological, physical, and chemical properties of the radioactive material have been concentrated or further
altered by having been processed, or beneficiated, or disturbed in a way that increases the potential for human
and/or environmental exposures.” The contamination found at the Site qualifies as TENORM.

The extraction of precious metal and/or rare earth material from ore can result in the presence of TENORM in
waste and/or product. Historically, radioactive waste at mines and mineral processing or manufacturing facilities
was often regarded as nonhazardous material and was disposed of improperly. Some facilities sold or
disposed of such waste as fill for construction projects, including the construction of roads and parking lots.
The Site is one location where contaminated waste material was used as fill.

Terminology

To evaluate land and/or buildings that are potentially contaminated with radioactive materials, a variety of
instrumentation must be used. When performing an initial scoping survey, the extent of the contamination (i.e.,
how widespread the contamination is at the Site), as well as the intensity of the radiation (i.e., which
areas/locations contribute to the greatest risk or dose) must be identified. Handheld and portable equipment
such as sodium iodide detectors, Geiger Mueller counters, proportional detectors, and/or ion chambers may be
used as field equipment to determine the extent of contamination and/or dose or exposure rates of gamma
radiation. In general, most of these pieces of equipment are used qualitatively, and resulting data is compared
to background readings to determine the extent and intensity of contamination and whether further investigation
is needed. Examples of units used for qualitative measurements include counts per minute for contamination,
μR/hr for exposure rate, or millirem per hour (mrem/hr) for dose rate measurements. 

In most cases, the equipment used to collect qualitative measurements may not provide an accurate or precise
measurement of the quantity of contamination because of less efficient detectors used, geometry effects of
instrumentation setup, and/or shorter counting time. Qualitative measurements should always be paired with
quantitative data when characterizing a site that has been contaminated with radioactive materials. Quantitative
data can be used to verify or correlate the qualitative instrumentation reading. This is commonly referred to as
“ground truthing.” To obtain quantitative measurements, air, water, sediment, soil, and/or vegetation samples are
taken from areas of known or suspected contamination and analyzed by a laboratory. The units for quantitative
measurements are pCi/g for soil samples and pCi/liter for radon samples.  For the Site cleanup, only
quantitative measurements are used to provide more definitive results and to verify cleanup has been
completed.

Risk Calculation

Remedial actions selected at sites need to meet the risk requirements of 1 x 104 to 1 x 106. Because removal
actions are distinct from the remedial program, the removal actions are not required to meet this requirement for
site cleanup. However, in recent years, EPA has encouraged removal cleanups to meet, at a minimum, the
remedial cleanup values associated with the 1 x 104 carcinogenic risk based on the reasonable maximum
exposure for an individual. To determine if contamination levels exceed the cancer risk of 1 x 104 (i.e.,
conditions present that would result in an increase of 1 additional person in 10,000 developing cancer), a risk
assessment must be performed. EPA’s PRG Calculator was created to help calculate risk versus cleanup
levels for various receptors, taking into consideration exposures from all potential pathways and through all
media (e.g., soil, groundwater, surface water, sediment, air, structures, etc.).

6. Additional sources of information
No information available at this time.

7. Situational Reference Materials
No information available at this time.
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